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Ultra Compact 


The new ICOM IC-735 is what 
you’ve been asking for . the most com¬ 
pact and advanced full-featured HF 
transceiver with general coverage receiver 
on the market Measuring only 3.7 inches 
high by 9.5 inches wide by 9 inches deep, 
the IC-735 is well suited for mobile, 
marine or base station operation. 


More Standard 
Features 


Dollar-for-dollar the IC-735 includes 
more standard features..FM built-in, an 
HM-12 scanning mic, FM, C\X/, LSB, USB, 
AM transmit and receive, 12 tunable 
memories and lithium memory backup, 
program scan, memory scan, switchable 
AGC, automatic SSB selection by band, 
RF speech processor. 12V operation. 
continuously adjustable output power 
up to 100 watts. 100% duty cycle and a 
deep tunable notch. 


Superior 

Performance 


Simplified Front 
Panel 


It's a high performer on all the ham 
bands, and as a general coverage re¬ 
ceiver, the IC-735 is exceptional. The 
IC-735 has a built-in receiver attenuator, 
preamp and noise blanker to enhance 
receiver performance PLUS it has a 
(05dB dynamic range and a new low- 
noise phase locked loop for extremely 
quiet rock-solid reception 


The large LCD readout and con¬ 
veniently located controls enable easy 
operation, even in the mobile environment. 
Controls which require rare adjustment 
are placed behind a hatch cover on the 
front panel of the radio. VOX controls, 
mic gain and other seldom used controls 
are kept out of sight, but are immediately 
accessible. 



Options. A new line of accessories 
is available, including the AT-150 elec¬ 
tronic, automatic antenna tuner and the 
switching PS-55 power supply. The 
IC-735 is also compatible with most of 
ICOM’s existing line of HF accessories 


See the IC-735 at your authorized 
ICOM dealer For superior performance 
and innovative features at the right price, 
look at the ultra compact IC-735. 
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Kantronics "SMARTS” 


Presenting three intelligent, versatile, 
compatible terminal units. 


'•SMART” means an internal microprocessor is used 
to improve performance and add versatility The 
"Smart" Kantronics TU's can transmit and receive 
CW/RTTY/ASCII/AMTOR or Packet when 
combined with your computer and transceiver. 

Any computer with a serial RS232 or TTL 
port can connect directly to a Kantronics TU 
A simple terminal program, like one used with a 



telephone modem, is the only additional program 
required. Kantronics currently offers Pac- 
term and UTU Terminal Programs for 

IBM, Kaypro, Commodore 64, VIC 20, and 
TRS-80 Models III, IV, and IVP. Disk 
version Si 9 95 Cartridge $24.95. 

UTU The Universal Terminal unit (UTU) 



is the original "Smart" amateur TU. 

CW. RTTY, ASCII, and AMTOR can all 
be worked with this single unit. 

Switched capacitance filters and 
LED display tuning make using the 
UTU easy for even the Novice. 12 
Vdc 300mv power supply required. 

Suggested retail SI 99.95. 

UT U-XT The UTU-XT is an enhanced 
version of the UTU. Programmable baud KPC-2 Kantronics AX 25 Version 2 TNC fea- 

rates, lone frequencies, and tone shifts give tures a built-in HF modem full duplex opera 

special versatility Automatic Gam Control and tion, multiple connects, and over 100 software 

Threshold Correction circuits greatly enhance commands A serial RS-232 or TTL (C 64 

sensitivity and selectivity A RTTY signal VIC-20) port gives universal compatibility 

detect circuit mutes copy with no carrier, and The enhanced generic command structure 

the CW filter center frequency and bandwidth fits any computer, even PC compatibles Ail 

are programmable. Power supply is provided this combines to make KPC-2 the only TNC 

Suggested retail $359.95 you'll ever need Suggested retail $219.00 



For more information contact your local 
Kantronics dealer or write 


KKantronics 

120? £ ?3r<1 srrpf-: mi *1 84? 774 r » 
i.iwrpnrt- k, ns.it 6604G 





KENWOOD 








... pacesetter in Amateur radio 


TS-440S 


“DX-citing!” 


Compact high performance HF transceiver 
with general coverage receiver 


Kenwood's advanced digital know-how 
brings Amateurs world-wide “big-rig" 
performance in a compact package. We 
call it “Digital DX-citement"-that special 
feeling you get every time you turn the 
power on! 

• Covers All Amateur bands 
General coverage receiver limes Iron 
100 kHz 30 MHz Easily modified for 
HF MARS operafion 

• Direct keyboard entry of frequency 

• All modes built-in 
USB.LSB. CW.AM.FM. 
and AFSK Mode 
selection is verified in 
Morse Code 

• Built-in automatic 
antenna tuner 
(optional) 

Covers 80-10 melers 

• VS 1 voice synthe 

sizer (optional) fTMHMBT 


• Superior receiver dynamic range 
Kenwood DynaMix * high sensitivity direct 
mixing system ensures true 102 dB receiver 
dynamic range (500 Hz bandwidth on 20 m) 

• 100% duty cycle transmitter 

Super efficient cooling permits continuous 
key down for periods exceeding one hour 
RF input [lower is rated at 200 W PEP on 
SS8. 200 W DC on CW. AFSK. FM, and 110 
W DC AM (Tin PS-50 power supply is 
needed lor continuous duly i 


• Adjustable dial torque 
1 100 memory channels 

Frequency and mode may be stored in 
10 groups of 10 channels each Split fre¬ 
quencies may be stored in 10 channels 
lor repealer operation 

• TU-8 CTCSS unit (optional) 

Subtone is memorized when TU-8 is installed 

• Superb interference reduction 

IF shift, tuneable notch filter, noise blanker, 
all-mode squelch, RF attenuator, RIT/XIT, 
and optional filters fight ORM 


MC-42S l 
1 Compute 


•• 

J 

4 



VN mic included 
ace port 

• 5 IF filter functions 

• Dual SSB IF filtering 
A built in SSB filter is 
standard. When an 
optional SSB filler 

(YK 88S or YK-88SN) is 
installed, dual filtering 
is provided 

• VOX, full or semi 
break-in CW AMTOR 
compatible 



SQL-®-NOTCH 


MIC -©- CAR 


NOTt* 


FUNCTION 


RIT/XIT-S>- IF SHIFT AF RF 


SELECTIVITY 


VfO/M 


Optional accessories 

- AT -M0 internal auto antenna tuner (80 m 10 m) 

• AT 250 external aulo tuner (160 m 10 ml 

• AT 130 compact mobile antenna tuner (160 m 

10 m) • IF 232C/IC 10 level translator and modem 
1C kil • PS-50 heavy duly power supply • PS 430/ 
PS 30 [XT power supply • SP 430 external 
speaker • MB-430 mobile mounting bracket 
. YK 88C/8RCN 500 Hz/270 Hz CW tillers - YK-88S 
88SN 2 4 kHz/1 8 kHz SSB fillers ■ MC 60A/80/85 
desk microphones • MC 55 (8P) mobile micro¬ 
phone • HS-4/5/6/7 headphones • SP 40/50 
mobile speakers • MA 5/VP-1 HF 5 hand mobile 
helica antenna and bumper mount • TL 922A 
2 kw F'EP lineal ampliliei • SM 220 station monifor 

• VS 1 voice synthesizei • SW IOOA/200A/2000 
SWR/powet mefeis * IU 8 Cl CSS lone unit 


Kenwood takes you 
from HF to OSCAR! 


TRIO-KENWOOD COMMUNICATIONS 

1111 Wesl Walriuf Sheet 
Compton, California 90220 


Complete service manuals a re available lot all 
Inn Kenwood transceivers and most accessories 
Specifications and pi . rs arc subject to change without 
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communication for fun and profit 

Wouldn't you think that after working an eight-hour day you’d do anything except continue 
the same thing you'd been doing all day? 

Some people work at jobs that they dislike. Perhaps they're stuck — but for one reason or another, 
they just can't leave their positions. They wouldn't be caught dead spending even a minute thinking 
about their work once they're finished for the day. Others enjoy their jobs but make it a point to 
sharply differentiate between their work and their private lives. Still others don't see this separation 
so clearly; they either take work home or participate in some aspect of it after hours. 

Psychiatrists would probably agree that the middle group is the healthiest and well-balanced. They 
could earn a living treating the first and third groups. 

As editor of a ham magazine I find that I gravitate towards the third group. I spend my daylight 
hours pushing papers from one side of the desk to the other; miraculously, manuscripts are edited, 
schedules are developed, correspondence is answered, and magazines get published. But when it's 
time to quit, I still find myself thinking about a preamplifier that exhibits extremely high IM perfor¬ 
mance, a multi-element antenna design that can develop a high forward gain and front-to-back ratio, 
or a multi-stage bandpass filter that can be designed and optimized through the use of a CAD program. 

Often I just go down to the radio room to briefly scan the band to see if Europe is coming through 
on a more southerly route — didn't WWV just announce a K index of 5? But wait a second . . . 
there's LZ1KDP on 3792 describing his three-element wire beam at 200 feet above the streets of So¬ 
fia. Trying to picture that scene, I find that I have the microphone in hand and I'm dropping my call 
several times. Suddenly there's Stefan's voice coming out of the loudspeaker, warmly saying hello 
from Bulgaria, and we basically continue where we last left off from the previous contact. Pop, (Popa, 
YU7PFR), comes on frequency and we find ourselves discussing the minor pattern distortion achieved 
by adding segments at one end only that change the resonant frequency of his director, reflector 
in his three-element wire Yagi. Perhaps we're discussing Serbo-Croatian music or — back to the tech¬ 
nical realm — the merits of the Plessey SL1640 1C in a circuit he's building. In short, we find our¬ 
selves going beyond what some perceive as the humdrum nature of today's all-too-common 
Hello/Goodbye QSO: "Hello, your signal is ... my QTH is ... my name is . . . please QSL . . .Goodby." 

Just think of the opportunity presented to us. We can communicate with others over thousands 
of miles, discussing — within the limits of reason and common sense — a myriad of subjects. We 
can increase our friendships, learn languages, discuss mutual problems we have with a particular 
computer program. It's almost like having good company over after dinner. 

This form of communications is not just fun — I profit from this. We all do. For when you extend 
friendship, hear that laughter from someone who's been trying very hard to say something in English 
while you try to respond in his language, even though you know only a few words, we all profit. 
We profit when suddenly we start to observe the makings of a bent propagation path from both ends 
of the circuit . . . see it develop, peak, and disappear, and see the potential for other exciting con¬ 
tacts as well. We profit by learning to live with each other under crowded conditions, not entirely 
unlike those of an inner-city tenement, on this cluster of frequencies we call an Amateur band. It's 
all here to do with as we please. I choose to communicate for fun and profit. 

Rich Rosen, K2RR 
Editor-in-Chief 
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KENWOOD 


pacesetter in Amateur radio 
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220: Kenwood Style! 

™ Q f" Q A A • Big multi-color LCD and back lit con • Frequency lock switch 

" Vj O W/\ trols ,or excellent visibility • Digital Channel Link (DCL) option 

1 Optional front panel programmable 38- 
tone CT CSS enci irler includes 97.4 Hz 


The first comprehensive 
220 MHz FM transceiver 

TM-3530A-25 watts of 220 MHz FM- 
Kenwood style! Features include 
built-in 7-digit telephone number 
memory, auto dialer, direct frequency 
entry and big LCD. All this makes the 
TM-3530A the most sophisticated 
rig on 220 MHz! 

• First mobile transceiver with tele¬ 
phone number memory and auto- 
dialer (up to 15 seven-digit telephone 
numbers) 

• Frequency range 220-225 MHz 

• Automatic repeater offset selection 
a Kenwood exclusive! 

• Direct keyboard entry of frequency 

• 23-channel memory for offset, fre¬ 
quency and sub-tone 


• Frequency lock switch 

• Digital Channel Link (DCL) option 

• Unique offset microphone connector 

relieves stress on microphone cord 


'I 



TH-31AT/31A 

Kenwood’s advanced tech¬ 
nology brings you a new 

standard in pocket/handheld 

transceivers! 

• 1 watt high. 150 mW low 

• Super compact and hghtweighl 
(about 8 oz with PB 21') 

• Frequency range 220 224 995 MHz 
in 5-kHz steps 

• Repeater offset 16 MHz. reverse, 
simplex 

• Supplied accessories: rubber flex 
antenna, earphone, wall charger. 180 
mAH NiCd battery and wrist strap 

• Uuick change, locking battery case 

• Rugged, high impact case 


• 16-key DTMF pad, with audible 
monitor 

• Center-stop tuning another 
Kenwood exclusive! 

• New 5-way adjustable mounting 
system 

• High performance GaAs FET front 
end receiver 

• HI/LOW power switch (adjustable 
LOW power) 


TH-31AT/31A optional accessories: 

• HMC-1 headset with VOX 

• SMC-30 

• PB-21 NiC 1180It Al 

• PB-21H NiCd 500 mAJ 

• DC-211 >r DC( 

mobile use 

• BT-2 m.inganese/alkaline battery 
case 

• EB-2 xtemal C mangai h 
alkaline battery case 

• SC-8/8T with belt hook 

• TU-6;i 

• AJ-3 

adapter 

• BC-6 2 pack quu k i harger 

• BC-2 

• RA-9A StubbyDuk antenna 

BH-3 
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TM-3530A optional accessories: 

* PS-430 DC power supply * MC-60A/MC-80/MC-85 desk mics. 

•TU-7 38-tone GTCSS encoder • MC-48 extra DTMF mk with UP/DOWN wit 

* MU-1 DCL modem unit • MC-42S UP/DOWN mic 

* vs-l voice synttn • MC-55 (8 rir'ii m<ibile mi with . timer 

* PG-2K cx|m DC cable - SP-40 

* PG-3A DC line noise filter • SP-50 mobile speaker 

* MB-10 extra mobile bracket * SW-200B SWR/powcr meter 

* CD-10 call sign display • SW-100 1 ompat I SWfl 

{'o/npkite U.WH.C monu&li are awafor all tno Kenwood Wj/>5Ct»»vers ana rr-o.st .icc 
Spffr.if/caffons a/nl prw:es arc iub/ect to chaiiQ*: trv*fr>i>uf notice or obltgaimn 
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THE COHCEPT _iaftmTIZENS_HAVK NO_RIGHT OF ACCESS TO TH E RADIO SPECTRUM Is still very much alive, according to 
comments by California Congressman Carlos Moorehead at the fourth and final House subcommittee hearing on the 
Communications Privacy Act of 1985 March 5. Early in the hearing Deputy Assistant Attorney General James Knapp of 

the Justice Department Criminal Division testified that hi3 agency didn’t believe scanning for "recreational 

purposes" should incur "criminal or civil liability." Instead, the Justice Department position was that it would 
be a crime only if "the citizen both intercepts and divulges communications under circumstances in which the 

interception and divulgence are illegal, tortious, or for criminal gain" -- which is pretty much the present law! 

However, Congressman Moorehead Severely C r iticized The Just ice Position , stating "It’s very clear there are all 
kinds of mischievous things you can do if you have one of these scanners” such as hearing "family fights, 
conversations between someone and their girl friend, inside information that stockbrokers might be giving out over 
the phone..." He then read from a scanner ad a long list of the things that can be heard — including Amateur 
Radio --- noting that "these are private calls and obviously something has got to be done to limit the range of 
these scanners." He further stated the purpose of the bill was to prevent people "from deliberately trying to 
intercept any or all of these calls..." though admitting that accidental interception such as through a TV set 
shouldn’t be prosecuted if the listener quickLy "switched to the next band." 

Following Moorehead*s Condemnation Of T he J ustice Positio n. Knapp agreed Justice would consider whether "We 
should go that second step and predicate a violation based upon the interception of ’the radio signal’ itself." 

"Shockingly Pervasive Misrepresentation" By The Cellular Industry iri its previous testimony about cellular 
privacy before the subcommittee was charged by the Association of North American Radio Clubs (ANARC) in its 
comments. ANARC emphasized that cellular transmissions are even less private than a cordless phone’s, due to the 
far greater range of cellular transmitters and the variety of means by which cellular can be intercepted. 

Sufriomflirt.tee Work On HR 3378 Is Expected To Be Completed By Late March , at which time it will be taken up by the 
full Committee and could quickly move to the house floor. At the same time the Senate version of HR 3378 will 
become active there as well. As the report above demonstrates, this bill’s threat to a citizen’s traditional 
access to the radio spectrum as described in Ham Radio’s February editorial is still a very real one! 


FCC ACTION ON ARRL'S PROPOSAL TO ENHANCE NOVICE PRIV IL EGES may very well come in time for the Dayton Hamvention 
in the form of a Notice of Proposed Rule Making. Most of the comments filed in response to the proposal (RM 5038) 
were favorable, though some did in fact raise questions about just what it is expected to accomplish, since it 
would require raising Novice qualifications to correspond with the new privileges. Another concern was that it 
might decrease incentive to either learn the code properly or even upgrade, since the "enhanced" Novice license 
would provide access to both HF and VHF phone bands. 

THE COUNCIL FOR AMAT EUR RADI O EXAM INING IS NOW OFFICI ALLY recognized as a "Not For Profit" corporation under 
Illinois law, and efforts are under way to establish its tax-exempt status for donations as well. Representatives 
of the CARE member VECs, which now include all national VECs (except the ARRL) as well as many regional VECs, plan 
to hold an informal strategy meeting during the Dayton Hamvention weekend. 

"WESTERN IN TERNATIONAL COORDINATOR’S ASSOCIATION” IS TH E NE W NAME tentatively chosen for the “Pacific Area 
Coordination Association" announced in last month’s Presstop. The new name was adopted to reflect the group’s 
expanded sphere of influence, now planned to extend to Alaska and the western portions of both Canada and Mexico. 

A formation meeting has now been set for September 6, during the ARRL National Convention in San Diego. 

APPARENT 0N-T»E ~A1 R "BU SINESS" ACTIV1TES ON "FLOR IDA TR ADERS" 75-meter swap net led to issuance of FCC Notices 
Of Violation to 22 Amateurs in the Southeast. The notices were sent out by the Ft.Lauderdale Field Office after it 
monitored two net sessions, and went only to Amateurs who quoted prices on the air or whose "stock” gave the 
appearance that they were running a business rather than disposing of excess personal equipment. 

Though Swap Nets P e r Se Are Not Prohibi ted By T he Rules, "business" activities on the Amateur bands are. This 
crackdown, which came about as a result of numerous complaints from Amateurs about this particular net’s 
activities, doe3 not herald any FCC change in direction or indicate the beginning of a nationwide FCC effort. 

THE FCC RELAXED I TS P ROH IB ITIO N AGAI NST "A UTOMATIC CO NTROL" for third party traffic relays in a waiver issued 
March 14. The third party traffic problem had arisen in the FCC’s Report and Order on PR Docket 85-105, which 
permitted automatic control of digital communications above 50 MHz but pointed out that the rules still required 
a control operator’s presence when third party traffic was being handled -- and that any traffic not originated 
by the relaying station was considered "third party." 

T^e Waiver Applies To Packet Commu nication s Using AX.25 Protocol , and remains in effect until the Commis¬ 
sion can consider a number of Petitions For Reconsideration that were filed in PR Docket 85-105. It was granted in 
response to a Petition for Extraordinary Relief filed by the ARRL. FCC review is likely late this year. 

THE 12TH ANNUAL EASTERN VHF/UHF CONFERENCE WILL B E HELD May 16-18 at Rivier College in Nashua. NH. It opens with 
a Friday night hospitality 3uite followed by tech sessions and symposia all day Saturday and a noise figure and 
antenna gain session on Sunday. Dave Knight, KAIDT, 150 Oakdale, Nashua, NH 03052 can provide details. 
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KENWOOD 

pacesetter in Amateur radio 


Handy Handful... 



R-2600A/36ooa 


Kenwood’s TR-2600A and TR-3600A feature DCS (Digital Code 
Squelch), a new signalling concept developed by Kenwood. DCS 
allows each station to have its own “private call” code or to respond 
to a “group call” or “common call" code. There are 100,000 different 

DCS combinations possible. . T _ 

The Kenwood TR 2600A and the 

I TR-3600A pack “big rig" features 
into the palm of your hand It's 
really a "handy handful"! 

Optional accessories: 

• TU-35B built in programmable 
sub-tone encoder 
• VB-2530 2 m 25 W RF 
power amp. 

• ST-2 base stand/charger 
• MS-1 mobile sland/charget 
• PB-26 Ni-Cd battery 
• DC-26 DC-DC converter 
• HMC-1 headset with VOX 
• SMC-30 speaker microphone 
• LH-3 deluxe leather case 
• SC-9 soft case with belt hook 
• BT-3 AA manganese/alkalme 
battery case 

• EB-3 external C manganese/ 
alkaline battery case 
• RA-3 2-m telescoping antenna 
• RA-5 2-m/70-cm telescoping 
antenna 

• AX-2 shoulder strap w/ant. base 
•CD-10 call sign display 
• BH-2A belt hook 
More TR 2600A and TR-3600A infor 
malion is available from authorized 
Kenwood dealers. 


• Simple to operate 
Functional design is "user friendly" 
Built in 16 key autopatch encoder, 
TX STOP switch, REVerse switch. 
KEVboard LOCK switch, high effi¬ 
ciency speaker 

• Large LCD 

Easy to read in direct sunlight or in 
the dark with convenient dial light 
that also illuminates the top panel 
S-meter 

• Extended frequency coverage 
Allows operation on most MARS 
and CAP frequencies Receive 
frequency range is 140-160 MHz 
(TR-3600A covers 440-450 MHz.) 

• Programmable scan 
Channel scan or band 
v ■ '■■ ■"' n L 'i "1 11,(1 

in busy r.liarint.'i-s BHH 

• SLIDE-LOC battery 

case Ip-Sflli 

• 10 l. hannels 9HB| 

10 memories, one loi HBBP 

non standard repeater 

A 1 

350 mW low 

>0i ia it.i' HHflfi 

high nr 300 mW low MMmMp 


1R 260CA shown 1R 3600A is available lor 70 cm operation 

Complete service manuals are available for all Uto Kenwood transceivers and mo .t accessories 
Specifications ana prices are subject to change without notice or obligation 


TRIO-KENWOOD COMMUNICATIONS 

1111 West Walnut Street 
Compton. Calitornia 90220 






TUNERS 



This may be the world’s most popular 3 
matches virtually everything and gives 
all at a great price! 

Meet Versa Tunar V" It hat all tha 
faaturei you asked for, Including the 
new smaller size to match new smaller 
rlgs-only 10%'Wx4'/z"Hx14 7/8"D. 

Matches coax, balanced lines, ran¬ 
dom wlres-1 8 to 30 MHz 3 KW PEP 
—the power rating you won't outgrow 
(250pf-6KV caps). 

Roller Inductor with a 3-dlglt turns 
counter plus a spinner knob for pre¬ 
cise inductance control to get that 
SWR down to minimum every time. 

Built-In 300 watt, 50 ohm dummy 
load, built-in 4:1 ferrite balun. MFJ-969 


KW roller Inductor tuner because It’s small, compact, reliable, 
SWR/Wattmeter, antenna switch, dummy load and balun — 


Accurate meter reads SWR plus 
forward and reflected power In 2 ranges 
(200 and 2000 watts). Meter light re¬ 
quires 12 VDC. Optional AC adapter, 
MFJ-1312 is available for $9 96 
6 position antenna switch (2coax lines, 
through tuner or direct, random/ba¬ 
lanced line or dummy load) SO-239 
connectors, ceramic feed-throughs, 
binding post grounds 
Deluxe aluminum low-profile cabinet 
with sub-chassis for RFI protection, 
black finish, black front panel with 
raised letters, tilt bail. 


MFJ’s Fastest Selling TUNER 


MFJ's Best VERSA TUNER 


MFJ’s Smallest VERSA TUNER 


MFJ-941D $99.95 





MFJ's fastest selling tuner packs In plenty of new 

features. New styling! Brushed aluminum front. 

All metal cabinet New SWR/Wattmeter' More 
accurate Switch selectable 300/30 watt ranges 
Read forward/reflected power 
New antenna switch 1 Front panel mounted Se¬ 
lect 2 coax lines, direct or through tuner, random 
wire/balanced line or tuner bypass for dummy load. 
New alrwound Inductor 1 Larger more efficient 12 
position alrwound inductor gives lower losses and 
more watts out. Run up to 300 RF power output. 
Matches everything from 2.8 to 30 MHz! dipoles, 
inverted vee, random wires, verticals, mobile 
whips, beams, balanced and coax lines 
Built-In 4:2 balun for balanced lines. 1000 V ca¬ 
pacitor spacing. Black. 11 x 3 x 7 inches. Works 
with all solid state or tube rigs. Easy to use any¬ 
where. 

MFJ’s 1.5 KW VERSA TUNER III 



Run up to 1.5 KW PEP and match any feedllne 

continuously from 1 8 to 30 MHz: coax, balanced 
line or random wire. 


Built-In SWR/Wattmeter has 2000 and 200 watt 
ranges, forward and reflected power 2% meter 
movement 6 position antenna switch handles 2 
coax lines (direct or through tuner), wire and ba¬ 
lanced lines 4:1 balun 250 pf 6 KV variable capac¬ 
itors. 12 position inductors. Ceramic rotary switch. 
All metal black cabinet and panel gives RFI pro¬ 
tection. rigid construction and sleek styling. Flip 
stand tilts tuner 'or easy viewing 5 x 14 x 14 in 


MFJ-949C $149.95 



MFJ's best 300 watt tuner Is now even better! 

The MFJ-949C all-ln-one Deluxe Vena Tuner II 

gives you a tuner, cross-needle SWR/Wattmeter. 
dummy load, antenna switch and balun In a new 
compact cabinet You get quality conveniences 
and a clutter-free shack at a super price 

A new croas-naedla SWR/Wattmeter gives you 
SWR. forward and reflected power—all at a single 
glance SWR is automatically computed with no 
controls to set. Has 30and 300 watt scale on easy- 
to-read 2 color lighted meter (needs 12 V). 

A handsome new black brushed aluminum cabi¬ 
net matches all the new rigs Its compact size (10 x 
3x7 inches) takes only a little room. 

You can run full transceiver power output— up to 
300 watts RF output—and match coax, balanced 
lines or random wires from 1.8 thru 30 MHz. Use 
it to tune out SWR on dipoles, vees, long wires, 
verticals, whips, beams and quads 

A 300 watt 50 ohm dummy load gives you quick 
tune ups and a versatile six position antenna switch 
lets you select 2 coax lines (direct or thru tuner), 
random wire or balanced line and dummy load. 

A large efficient alrwound Inductor— 3 inches In 
diameter—gives you plenty of matching range 
and less losses for more watts out. 100 volt tuning 
capacitors and heavy duty switches gives you safe 
arc-free operation. A 4:1 balun is built-in to match 
balanced lines 

Order your convenience package now and enjoy 


2 KW COAX 
SWITCHES 


MFJ-1702 

$19.95 


MFJ-1702. *19.95. 2 poiltlona. 

60dB isolation at 450 MHz. 


Less than .2 dB loss 
SWR below 1:1.2. 
MFJ-1701, *29.95 
6 positions. White 
markable surface 
for antenna positions 


$29.95 mfj-1701 



M F J-901B 

$59.95 


MFJ'i smallest 200 watt Versa Tuner matches 
coax, random wires and balanced lines contin¬ 
uously from 1.8 thru 30 MHz. Works with all solid 
state and tube rigs. Very popular * or use between 
transceiver and final amplifier for proper match¬ 
ing Efficient airwound inductor gives more watts 
out. 4:1 balun 'or balanced lines 5x2x6 Inches 
Rugged black all aluminum cabinet 



MFJ's Random Wire TUNER 


MFJ-16010 

$39.95 






MFJ's ultra compact 200 watt random wire tuner 

lets you operate all bands anywhere with any trans¬ 
ceiver using a random wire Great for apartment, 
motel, camping operation. Tunes 1.8-30 MHz. 
2x3x4 inches. 


MFJ's Mobile TUNER 


MFJ-945C 

$79.95 



Oatlgned for mobile operation! Small, compact 
Takes just a tiny bit of room In your car SWR/dual 
range wattmeter makes tuning 'ast and easy Care¬ 
ful placement o' controls and meter makes antenna 
tuning safer while in motion 
Extends your antenna bandwidth so you can op¬ 
erate anywhere in a band with low SWR. No need 
to go outside end readjust your mobile whip. Low 
SWR also gives you maximum power out o' your 
solid state rig—runs cooler for longer li*e 
Handles up to 300 watts PEP RF output. Has ef¬ 
ficient alrwound inductor, 1000 volt capacitor spac¬ 
ing and rugged aluminum cabinet 8x2x6 inches 
Mobile mounting bracket available for *5 00 


ORDER ANY PRODUCT FROM MFJ AND TRY IT-NO 
OBLIGATION. IF NOT SATISFIED, RETURN WITH¬ 
IN 30 OAYS FOR PROMPT REFUND (less shipping) 

• One year unconditional guarantee • Made in USA 

• Add *5 00 each shipping/handling • Cah or write 
for free catalog, over 100 products 



MFJ ENTERPRISES. INC. 

Box 494. Mississippi State. MS 39762 


TO ORDER OR FOR YOUR NEAREST 


DEALER. CALL TOLL-FREE 

VISA‘ 

800-647-1800 


Caft 601-323-5869 in Miss ahd outside 
continental USA Telex 53-4590 MFJ STKV 

MoatorCaard 
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fair comparison? 

Dear HR 

The article, "AMTOR, AX.25, and 
HERMES: A Performance Analysis of 
Three Systems" in the December, 
1985, ham radio, purports to be a fair 
comparison between the three sys¬ 
tems. However, on finding several er¬ 
rors in this article, and noting that the 
author, W9JD, is also the "inventor" 
of HERMES, I would like to take the 
opportunity, as the "inventor" of AM¬ 
TOR, to correct these errors. 

W9JD introduces the concept of 
"minimum required error-free time" 
being the minimum "clear channel" 
time required to get any traffic through 
at all, and he claims that AMTOR 
needs 4450 mS. This is not true: it is 
only necessary to have a 210-mS 
"clear patch" to get one block 
through; the corresponding "ack" 
need not return in the same clear patch 
but through any subsequent 70-mS 
clear patch. In this, the block- 
synchronous AMTOR system has an 
advantage over the other two systems. 
Even if, to make comparison easier, we 
insist that the "ack" must get through 
the same clear patch as the cor¬ 
responding block, the minimum clear 
patch size is 280 mS, since the one sig¬ 
nal follows immediately after the oth¬ 
er in the same way as the other two 
systems. 

In using the concept of "bit error- 
rate to stop" W9JD says that one bit 
error in every 450-mS AMTOR cycle 
will stop the link, deducing from this 
that the link will be stopped by a ran¬ 
dom B.E.R. of 2.2 percent (1 in 45). 
This is wrong on two counts. First, a 
random B.E.R. of 2.2 percent doesn't 
guarantee that every cycle will contain 
one error, and some will have none, al¬ 
lowing the link to continue to pass traf¬ 


fic. Second, since only 280 mS of the 
450-mS cycle contain signals, a 
randomly-occurring error will "hit" 
only 28 out of every 45 cycles. In fact, 
a B.E.R. of 2.2 percent will only slow 
the link down to about 50 percent, not 
stop it. 

In analyzing the probability of an un¬ 
detected error in an AMTOR charac¬ 
ter, W9JD says that this will occur if 
the channel reverses an even number 
of bits. This is nonsense. An undetect¬ 
ed error will occur only if the number 
of 0-to-1 corruptions equals the num¬ 
ber of 1-to-0 corruptions. The proba¬ 
bility of this occurring is highest with 
random noise input at 27 percent, not 
50 percent. However, the probability 
of an undetected error in a block of 
three is higher than the third power of 
this when there is some signal in the 
noise. It reaches a peak of 5.6 percent 
when the B.E.R. is 11 percent, then 
falls rapidly to zero below this. (See 
IEEE's Transactions on Communica¬ 
tions, July, 1985, page 710, for a full 
explanation of this strange effect.) 
However, 5.6 percent is still less than 
half of W9JD's figure of 12.5 percent. 

While writing, I would like to in¬ 
troduce a concept which is very rele¬ 
vant when comparing systems for use 
in Amateur Radio, namely "latency," 
or the time taken for traffic to propa¬ 
gate through the system. Although not 
important for one-way broadcasts, ex¬ 
cessive latency is a disadvantage in a 
two-way conversation, as anyone who 
has experienced the 240-mS delay of 
a satellite telephone link will testify! 
The latency of AMTOR is 0.21-0.45 
second; of AX.25 (using figures from 
the W9JD article), 2.8-23.4 seconds; 
and of HERMES, 13.9-43.4 seconds. 
Its relevance to two-way QSOs is that 
it will take at least twice the latency fig¬ 
ure to "pass it over" to the other sta¬ 
tion. Although the longer block sizes 
of AX.25 and HERMES make for low¬ 
er undetected-error rates, their very 
high latency would, in my opinion, 
make them unusable for two-way con¬ 
versational QSOs on HF, for which 
purpose AMTOR still leads the field. 

J. Peter Martinez, G3PLX 
Gosport, Hantshire, England 


STUDY GUIDES 

AMEC0 STUDY GUIDES 

Designed lor VEC Exams 

AMEC0 study Guides are taken from the FCC Ama¬ 
teur Exam syllabus, PR-1035 and have answers 
keyed to ARRL’s recently released study material. 
These study guides are compatible with ARRL and 
all other VEC Exams. While nothing can guarantee 
that you will pass, AMEC0 Study Guides will make 
sure that you are fully prepared and ready to go 
when you sit down for the exam. Written in clear, 
concise, easy-to-read format, each question fully 
explained. Novice and General books cross refer¬ 
enced to AMECO's 102-01 for a more thorough 
explanation. 

127-01 Novice Class Softbound $3.50 

112-01 General Class Softbound $4.95 

126-01 Advanced Class Softbound $4.95 

117-01 Extra Class Softbound $4.95 

I IAM-1 Get All Four $14.95 

ARRL Q&A LICENSE MANUALS 


ARRL Q&A License Manuals are keyed to the latest 
FCC Exam syllabi now in use by the Volunteer 
Examiners. These books are written in an easy-to- 
read conversational style that enhances understand¬ 
ing without scaring the student away. All technical 
subject areas are explained in clear terminology and 
with plenty of illustrations, diagrams and schematics. 
Rules are also fully covered. Each book has the offi¬ 
cial ARRL multiple choice question Pool with 
answers and a key to the FCC Exam syllabus for 
reference to other study publications. These are the 
study guides to have. All books. © 1985 1st Edi¬ 
tions. 

11AR-TG General Softbound $5.00 

l 1AR-AG Advanced Softbound $5.00 

QAR-EG Extra Softbound $5.00 

HAR-SG Get All Three $12.95 

NEW TITLES 

FIRST STEPS IN RADIO 
by Doug DeMaw, W1FB 

This new anthology has been taken from DeMaws 
’84 and 85 series in QST magazine. It has been writ¬ 
ten to give beginners the basic electronic theory 
needed for upgrading and the ins and outs of how 
radios work. Using a building block approach. 

DeMaw first explains what the different componants 
are, then assembles them into basic circuits and 
ends up with how these circuits work in your radio. 
You also get articles on antennas, propagation and 
beginners level RFI problems and suggestions on 
how to resolve them. Great review for more 
experienced Hams. Perfect for the beginner, © 

1985. 

UAR-FS Softbound $4.9' 

LANDM0BILE AND MARINE RADIO 
TECHNICAL HANDBOOK 

by Edward Noll, W3F0J $- \ x 

This is THE HANDBOOK for those who operate, 
install or service two-way radios. Covers private 
landmobile services, marine radiotelephone and radi¬ 
otelegraph, marine navigation and Citizen's Band. An 
excellent reference book for those studying to pass 
the NABER technician certification exam. Areas 
covered include: transmission characteristics and 
modulation systems, basic solidstate theory, digital 
and microprocessor electronics, antenna systems, 
test equipment, repeaters and much more. © 1985 
1st edition 576 pages. 

IT 22427 $24.95 

THE COMMODORE 

HAM’S COMPANION by Jim Grubbs. K9EI 

Here’s your guide to using the Commodore C-64 
computer in your Ham shack. Good solid information 
on where to find software and hardware for CW, 
RTTY, AMTOR, SSTV. propagation prognostication, 
antenna modeling, satellite tracking and much more. 
Includes a list of over 80 sources of software and 
hardware. Also includes a bibliography of over 60 
magazine articles and reviews about using the Com¬ 
modore. ©1985, 160 pages, 1st edition 
UJG-CC Softbound $15.95 

Please add $3.50 to cover 
postage and handling. 

Ham Radio’s Bookstore 

Greenville, NH 03048 
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ST-8000 mmoqim 


ST-8000 

HF-MODEM 



The ST-8000 HF MODEM is a high-performance, fully adjustable modulator/demodulator for use in 
high-frequency radio data systems. The HF Modem features fully adjustable frequencies and baud 
rates, memories, diversity, regeneration, print squelch, CRT tuning indicator, and multiple AM or FM 
detectors. The bandwidths of the input filter, Mark filter, Space filters, and post-detection filters are 
tracked with the selected data rate (10 to 1200 baud) to assure optimum signal recovery for all signals. 
Front panel parameters may be controlled from an external ASCII terminal or computer. A full comple¬ 
ment of I/O interface options allows use of the ST-8000 with virtually any terminal and radio system. In¬ 
stall the HAL DS3100ASR CRT terminal and ST-8000 HF Modem in your communications system and 
enjoy the benefits of a data system designed for radio operators. 


•Tuneable from 500 to 4000 Hz in 1 Hz steps 
•Set 10 to 1200 Baud in 1 baud increments 
•Four input band pass filters 
•32 matched Mark and Space filter bandwidths 

• Mark and Space 7-pole linear phase LP filters 
•Filter BW and selection computed and set 

by microprocessor front panel controls 

• RTTY shifts from 40 lo 3500 Hz 

• Eighl programmable non volatile memories 
•Splil or Iransceive RXfTX tone selection 

• FM or AGC-controlled AM signal processing 

• 65 to • 20 dBm dynamic range (AM or FM) 
•Exclusive HAL Digital Multi Path Correction 

(DMPC™) 

• MrS, Mark Only (MO) or Space Only (SO) detector 
modes using Adpalive Threshold Detector (ATD™) 

•Ad|ustable Print Squelch and non diversity Ampli'ude 
Squelch 

•Exclusive HAL Infinite Resolution Diversity Control 
(IRDC™) 

•Digital signal regeneration 


•ASCII/Baudot code and speed conversion 
•Quick Brown Fox and RYRY test message 
generator 

•Programmable Selective-call (SEL CAL) 
printer control 

•Transmitter PTT KOS control 
•Antispace 

•RS232C. MIL 188C. or TTL Terminal I/O 
•LP1200 Option for polar or neutral loop 
•8 600, or 10K ohm input impedance 
•8 or 600 ohm Output with ad|uslable level 
•AFSK or FSK transmitter outputs 

• Remote terminal or computer control 
of all demodulator parameters 

• Exclusive HAL Spectra Tune™ and X Y 
Mark/Space CRT tuning indicators with automatic 
trace on/off control 

• too 130(200-250 VAC. 44 440 Hz power 

•3 5" high rack mounting cabinet (14 deep) 
•Shielded and filtered for radio system use 


™ Infinite Resolution Diversity Control (IRDC) Spectra Tune. Digital Multi path Correction (DMPC). and Adaptive 
Threshold Detector (ATD) are trade marks of HAL Communications patents pending 

Write or call for complete ST-8000 specifications. We think you will agree that it opens new frontiers in 
radio data communications. Contact the Government & Commercial Products Division for price and 
delivery information. 



HAL Communications Corp. 

Government \ Commercial Products Division 

I JO I V\ Kenyon Road 

P.O. Box 1<>5 

Urbana. II fa 1801 -U3B5 

(J 17) <(>7-7571 TWX: 9I0-245-07H4 
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BOOMERS WIN AGAIN 

1983 EME CONTEST WA1JXN 

1st PLACE 2 METERS 
WITH 12 X 32-19 
PLUS 

1st TO WORK SPACE 
SHUTTLE 


SUCCESS 


They have talked to winning scores in many impor¬ 
tant amateur activities including the 1979, 80. 81 
June VHF contests. 1981 Central States antenna 
measuring contest, 1981, 82 EME contests, 1982 
Rocky Mountain antenna measuring contest and 
many more. Now there are three new numbers: the 
424B, 24 elements for 432 MHz; the 410B. 12 
elements at 432 MHz; and the 416TB, 16 elements 
at 435 MHz for satellite communications. 

The new Boomer models feature insulated 
elements, stainless steel hardware, N type connec 
tor, T match feed and trigon reflectors. 


BOOMERS WIN 

1983 Central Slates VHF 


Conference. Antenna Contest 

144MHz BOOMER 

1st Place 
2nd Place 

220MHz BOOMER 

1st Place 

432MHz BOOMER 

1st Place 

Commercial 


THREE EXCITING NEW BOOMERS OSCAR BOOMERS 

HIGHEST GAIN BOOMER XL 

Boomer XL is “the antenna for 2 meter DX” with higher 
gain and cleaner pattern this antenna is designed to per¬ 
form and survive in harsh environments. It has 18 
elements on a 28.8 ft. 8.8 m tapered boom. 

MODEL 4218XL 144-145 MHz 

WIDEBAND BOOMER 215WB 

Featuring the latest in wideband technology. The 215WB 
is high performance across the entire 2 meter band, for 
FM, SSB or CW. It features 15 elements on a 15 ft. 4.57 m 
boom. 

MODEL 215WB 144-148 MHz 

FM BOOMER POWER PACK 

A combination of 215WB Boomers vertically polarized 
with support boom, power divider, and interconnect 
harness. Like all boomers It features all stainless steel 
hardware. You'll easily work those distant repeaters. 

MODEL 230WB 144 148 MHz 




Enjoy the thrill ot OSCAR 10 with a 
Cushcralt antenna system featuring the 
fabulous 416TB BOOMER, giving more per 
formance through better electrical design 
and superior construction 

Order a complete package as shown lelt 
416TB. A144-20T and A14T MB For less than 
$200 00' you'll en|oy the thrill ot worldwide 
OSCAR communications 




CORPORATION 


48 Penmeter Road P.O. Box 4680 
Manchester. NH 03108 USA 
TELEPHONE 603-627-7877 
TELEX 953-050 CUSHSIG MAN 
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ELECTRONICS 


PC . ELECTR ON ICS 2522 S. PAXSO N LN. ARCADIA CA 91006 (818) 447-4565 
TOM W60RG MARYANN WB6YSS CompuServe 72405,1207 
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ELECTRONICS 


TC 


BANCfivf" 


MHZ 


4 50 


G* 


10 


audio 


tune 


POWER 


am 1 


VIDEO 


PI ■ 


MIC 


W 


■C 


camera 


SEE US AT DAYTON 
BOOTH 359 


AMATEUR 

TELEVISION 


INTRODUCING OUR NEW SMALL ALL IN ONE BOXTC70-1 
ATV TRANCEIVER AT A SUPER LOW $299 DELIVERED PRICE. 


TC70-1 FEATURES: 

• 10 pin VHS color camera and RCA jack video inputs 

• Crystal locked 4.5 mHz sound subcarrier. 

• PTL (Push To Look) T/R switching. 

• Dual gate GaAstet tuneable downconverter. 

• Two trequency 1 watt pep xmtr 1 xtal incl. 

• Xmit video monitor outputs to camera and |ack. 

• Small 7 x 7 x 2.5" tor portable, mobile, or base. 

• Draws only 500 ma (exc. camera) at 13.8 vdc. 

Just plug in your camera. VCR, or computer composite video and 
audio, 70 cm antenna, 12 to 14 vdc, and you are ready to transmit live 
action color or black and white pictures Sensitive downconverter 
tunes the whole 420-450 mHz band down to channel 3 on your TV 
set to receive. Both video carrier and sound subcarrier are crystal 
controlled Specify 439.25, 434.0, or 426 25 mHz. Extra crystal $15. 


WHAT ELSE DOES IT TAKE TO GET ON ATV? 

Any tech class or higher amateur can get on ATV It you already 
have a source of video and a TV, it costs about the same as getting 
on 2 meters. 

DX with TC70-1S and KLM 440-27 antennas.line of sight and snow 
free is about 15 miles. 7 miles with the 440-6 for portable use such 
as parades, races, search and rescue, etc. You can add one ot the 
two ATV engineered linear amps listed below for greater DX. 

AT 70 cm. antenna height and gam is all important. Foliage can 
absorb much of the power. Also low loss tight braided coax such as 
the Saxton 8285 must be used. 

The TC70-1 has full bandwidth for color, sound, and computer 
graphics. You can now show the shack, computer programs, home 
video tapes and movies, repeat SSTV or even space shuttle video if 
you have a TVRO 

20 WATT SPECIAL $399 

SAVE $9 on the TC70-1 & ELH 730G 

when purchased together 


ACCESSORIES. 



Mirage D24N 50 watt amp SI 89 

ATV, SSB. FM 9 amps 




Alinco ELH 730G 20 watt amp $109 
ATV, SSB. FM 4 5 amps 
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When we set out to make the best amateur radio 
equipment in the world, we had some pretty tough 
standards to live up to... 

... yours 

... and ours. 



So we designed the RC-850 Repeater Controller the industry's lop ot the 

line repeater control system Now in it's "third wave ol innovation, thanks to its 

designed lor the future architecture and new software releases 

The '8S0 defines the industry standard in repeater control systems 

• Fully remotely programmable with Touch-Tone commands 

• Front panel LED display 

• Over 300 word customized male and female speech synthesis vocabulary 

• Time/day ol week Scheduler with to set-up states. 30 changeovers and 
events, over 100 scheduled items for hands oft operation and automatic 
reminders 

• Full or half duple* autopatch, autodial (250 numbers), emergency autodia 
reverse autopatch, antidialer, loll restrict including telephone exchange 
tables, supports remote and multiple phone lines 

• Informative remotely programmable ID s (17), tail messages (13). 
bulletin boards (5) 

• 16 channel voice response analog metering automatic storage of 
min/max values on each channel values may be read back on command 
or may be included in any programmable messages 

• Supports synthesized remote base transceivers and full duplex links 

• Individual user access codes to selectable features 

• Mailbox tor user-to-user and system-to-user messages 

• Paging - two-tone. 5/6 tone. DTMF, CTCSS, HSC display, 
user commandable and may be included in programmable 
messages (i e alarms) 

• Easy hookup to any repeater 


If your repealer budget can't afford the '850. we offer the 
RC-85 Repeater Controller which we like to call the second best 
repeater controller in the world'' It's a scaled down, simplified version ot 
our '850 but overall, it oilers more capability and higher quality 
than anyone elses control equipment at any price 

• Remotely programmable with Touch-Tone commands 

• Over 175 word customized male speech synthesis vocabulary 

• Selectable Macro sets" for easy control operator selection 

• Autopatch, autodial (200) numbers emergency autodial, reverse patch 

• Remotely programmable informative ID s (7). tail messages (3). 
bulletin board (2) 

• Supports synthesized remote base transceiver control receiver alarm 

• Selectable, informative courtesy tones 

• Talking S-meter, Two-tone paging 

• Easy hookup to any repeater 

For those who like to roll their own", we can gel you off to a rolling start with 
our ITC-32 Intelligent Touch-Tone Control Board Much more 
than |ust a decoder, it's a mini-control system ot its own. with the basic 
repeater and remote base functions built-in And it can be tailored by you 
with its Personality Prom 

• 28 remotely controllable latched or pulsed logic outputs 

• 4 alarm or remote sensed logic inputs 

• Response messages to contirm command entry 

• Repeater functions including COR IDer timers courtesy lone etc. 

• Remote base functions including control ot synthesized transceiver 


Our new Digital Voice Recorder lets you remotely record ID s. tail messages 
and various other response messages for automatic playback through your 
repeater Audio is stored digitally with no-compromise reproduction quality in 
up to eight megabits of memory The DVR can support up to three independent 
repeaters for a low per-channei cost Its Touch-Tone activated voice mailbox 
lets your users easily record messages for other users when they aren't around 


• Remotely recordable variable length audio tracks 

accessed from controller messages . 

• Top quality no compromise audio reproduction 

• Supports up to three repeaters tor cost ettective installation 

• Expandable to roughly 6 minutes of speech m 8 megabits of memory 

• Easy interface to RC-850 RC-85 controllers or to any stand-alone repeater 


QST: Attention All Hams 

If you own a shack, you should know about ShackMaster” 
ShackMaster lets you carry your home station with you in the palm ot your 
hand It acts as your gateway to the world, linking your handheld 
transceiver to your high performance HF station Now. instead ol your 
valuable home equipment being available to you t % ol the lime, 
it s available 99% of the time 1 Whether around the house in the yard 
or across town ShackMaster let's you take it with you 
But that s |ust part ol ShackMaster s story It lets you communicate 
with the tamily by handling third party traffic - its electronic mailbox and 
intercom let you keep in touch And a simple* patch lets you place 
important calls directly through your home phone 

• Crossband linking - VHF/UHF to HF 

• Telephone access to your home station 

• BSR Home Control interface 

• Electronic Mailbox 

• ShackPatch" intercom into the shack 

• PersonalPatch” simplex autopatch 


All our products are documented with high quality, easy to read manuals 
Our goal is to advance the state of the repeater art But most ot all. 
our products put the FUN back into the FUN MODE' 



To order one ol these advanced control products, call 408-749-8330 
Technical manuals are available tor purchase and the amount paid is applied 
as a deposit on the equipment For specrlicalions and a copy ol our ACC 
Notes newsletter, |usl write or send in your QSL card to 


E3 


Visa and Mastercard accepted 


advanced 
computer 
controls, inc 


10816 Northridge Square • Cupertino CA 95014 


(408) 749-8330 












6 STORE BUYING POWER 
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All Major Brands in Stock Now 


CALL TOLL FREE (800) 854-6046 




Toll Iree Including Alaska & Hawaii Phone Mrs 9 30 a m to 5 30 p m Pacllic Time California and Arizona customers call or visit nearest 
store. California and Arizona residents please add sales tax. Prices, specifications, descriptions subject to change without notice 


UTLET 


KENWOOD 

TS-940S 


ICOM 


IC-R7000 


® MA-40 

t** 40’ TUBULAR H D MAST 

lij *ms SALE! $549 

I MA-S50 

55' TUBULAR H D MAST 

*1245 SALE! $899 

• Handles 10 sq It 
at 50 mpn 

• Pleases neighbors with 
tubular streamlined look 


ORDERS TAKEN FOR FIRST SHIPMENTS 


W-51 

TOWER 

SALE 


KENWOOD 

HAND-HELDS 

TH-21AT/41 AT 

Compact 

Only2 4 "W.4 74 "H. 
11 "D Outstanding 

t performers in an 

ideal package size 


TX-455 

55' FREESTANDING 
CRANK-UP 

• Handles 18 sq ft at 50 mph 

• No guying required 

• Extra-strength Construction 

• Can add raising and motor 
drive accessories 


51* CRANK-UP 9 SO FT 
WINDLOADING 


TR-2600A 

Deserves its well- 
earned reputation 
as the leading HT 


IN STOCK FOR QUICK DELIVERY 

OTHER MODELS AT GREAT PRICES 


iraricoMi 


SIMPLEX-REPEATER 

SATELLITE 


mssy 

HANDHELD 
FT 209R 

5 WATT 2M/HT 


IC-271H 

2 Meters 
100 Watts 
All mode 


IC-471H 

430-4 50 MHz 
74 Walls 
All mode 


CALL FOR 
PRICE 


ELH-230D 


2 METER 

3 IN/30 OUT 


GREAT 

PRICES. 

CALL 


QUALIFIED PERSONNEL 
FOR IN STORE DEMOS 


CALL FOR PRICE 
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6 STORE BUYING POWER 


tints; 


All Major Brands in Stock Now 


CALL TOLL FREE (800) 854-6046 


Toll tree Including Alaska & Hawaii Phone Hrs 930 a m to 5 30 p.m. Pacific Time. Calilorma and Arizona customers call or vlsil nearest 
store California and Arizona residents please add sales tax Prices specifications descriptions subject lo change without notice. 


UTLCT 


S3 ICOM IC-R71A 


Erg icom 

IC-1271A 


Erg icom 

IC-3200A 


Superior Grade General 
Coverage Receiver 

SALE! CALL FOR PRICE 


2 Meters K 
& 70 cm 

LATEST EDITION 


1.2 GHz Transceiver: 

The First Full-featured 
1240-1300 MHz Transceiver 
AT GREAT LOW. LOW PRICES 


S3 ICOM IC-37A 


Erg ICOM IC-2KL 


E3 icom 


HAND-HELDS 
is* VHF/UHF 


IC-27A (25W2M.FM) 

IC-27H (45W.2M.FM) 

IC-37A (25W.220MHz.FM) 

IC-47A (25W.70cm.FM) 

CALL FOR LOW. LOW PRICE 


LINEAR AMPLIFIER 

• Auto Band Switching 

• Broadbanded 

• HF 500 Watt Linear 

ATGREATLOW. LOW PRICES 


Erg icom 

IC-R7000 


O ICOM IC-735 


IC-02AT 

IC-04AT 


25 MHz-1300 MHz 
NOW TAKING ORDERS 
FOR FIRST SHIPMENT 


The Latest in ICOM's Long 
Line of HF Transceivers 

CALL FOR LOW. LOW PRICE 


QUALIFIED PERSONNEL 
FOR IN STORE DEMOS 


PHOENIX, AZ 85015 

1702 W Camelback Rd 
(602) 242-3515 Bob. K7RDH 
East of Hwy 17 

VAN NUYS, CA 91401 

6265 Sepulveda Blvd 
(818)988-2212 Al. Mgr K6YRA 
San Dmgo Fwy at Victory Blvd 


OAKLAND. CA 94606 

2210 Livingston St 
(415)534-5757 Don. Mgr N6IPE 
Hwy 17 to ?3'd Ave Eift 


ANAHEIM. CA 92801 

2620 W La Palma “ 

(714) 761-3033. (213) 860-2040 
Between Disneyland & Knotts Berry Farm 

BURLINGAME. CA 94010 

999 Howard Ave 

(415) 342-5757 George Mgr WB6DSV 
5 miles south on 101 from SFO 


Bob Ferrero W6RJ 

President 

Jim Rafferty N6RJ 

VP So Calif Div 
Anaheim Mgr 


SAN OIEGO. CA 92123 

5375 Kearny Villa Rd 
(619)560-4900 Glenn Mgr K6NA 
Hwy 163 6 Claremont Mesa Blvd 
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See what 
high-performance stations 
do to achieve big-gun status 
on 80/160 meters 


secrets of successful 

low band operation: part 1 


I was curious ... I would often hear stations on 

the low bands comfortably exchanging signal reports 
with rare DX contacts and wonder what type of 
antenna system they were using to achieve such good 
results. Therein was the beginning of a project that 
has provided more answers and technical enjoyment 
than I would ever have imagined possible. 

Late last year a three-page survey was composed 
and sent to 113 of the "big gun" station operators and 
owners. After reading and digesting a two-inch thick 
sheaf of replies, many of my questions as well as 
many unasked ones - have been answered. It is our 
pleasure to share this information with you. Much can 
be learned from the thousands of hours of experience 
in not only system design but also propagation obser¬ 
vations made through the use of these outstanding 
systems. 

A sincere note of thanks is due to the 47 individuals 
who took the time to fill out the lengthy survey form. 
Although a considerable amount of information was 
requested, some r espondents not only entered their 


fig 1 Three full size element homespun 80 meter Yagi helps 
produce the outstanding signal heard from I5NPH 


answers to questions but added more data as well. 
Responses were received from 21 countries from all 
continents. A special note of thanks goes to our over 
seas friends who, besides providing the data, 
responded in English, which is, for the most part, not 
their primary language. Responses were received from 
the following:* 


CN2AQ 

DJOIA 

DLOWU 

EA8ADP 

G2PU 

G3WMZ 

G4AMN 

GW40F0 

I5NPH 

JA1FRE 

JF1IST 

K1MEM 

K2FV 

K3ZO 

K5UR 

KG7D 

LA7ZO 

N1ACH 

N4AR 

N4RJ 

N4SU 

NW5K 

N6DKP 

N7CKD 

OE6MBG 

OH1RY 

OZ8BV 

PA3DFU 

SM4CAN 

SM6EHY 

SP3GEM 

TI5EWL 

VE2HQ 

VE3BMV 

VE7BS 

VK6LK 

W1FV 

W1NH 

WB2ITR 

W2JB 

W3BGN 

ZL4BO 

W4DR 

4X4NJ 

W6NLZ 

W6RJ 

YU7PFR 


a word on format 

Originally, I had considered providing the informa¬ 
tion in a strictly tabular fashion, following the format 
of the survey with a list of callsigns and the data in 
the adjacent columns. But this approach would have 
required 13.5 printed pages, just for the data! Instead, 
each category is discussed and tabulated individually, 
with callsigns provided in some cases. 

low band transmitting antennas 

Wow! The variety and creativity evident in this area 
is outstanding and as diversified as the users them 
selves. One of the reasons people are attracted to the 
low bands is because it is (or at least was) virgin terri¬ 
tory where you cannot simply buy your station and 

* A note to the others who receded a copy of the survey, but whose names 
do not appear on the list if you have not yet sent in the form please do so 
and the information will continue to be compiled If a form was not sent to 
you please consider it an oversight on my part and send for it 

By Rich Rosen, K2RR, Editor-inChief , ham radio 
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frf»t «on« lypy 


l«bta> I. 13" mmtmr jog «nt«nn«t 


* jgi , 4 tl .tubmg 
ragi, Z *1.tubing 
v*gi , 3 el.tubing 
v«gi, 2 *1.tubing 
v«qi, J fl.Nir# 

Half loop*, 3 vl ,i*i rt 
Delta Loop, two element 
Delta Loop, *ingle element 
Bobtail Curtain, phattb «* bay 
Bobtail curtain, tingle bay 
Vertical array*, 4 eleaient* 
Vertical array*. 3 element* 
Vertical array*. 2 element* 
Vertical, quarter wave 
Inverted Vee 

Eloper*, naif-wave, 3 el 
Sloper*. half wave, 2 el 
Eloper*, half-wave, «mgie 
Sloper*. quar te»-wave 
Halt Square 
Dipole*, pna*ed 
Dipole,tubing 
Dlpole.wire 
WBJ1 


lable 2. leu met 

Antenna type 

vertical plu* re«lector 
Vertical , piu* p.v.is*l* el 
Vertical, quarter-wave 
Vertical, quarter wave 
Halt-wave loop*, phaaeri 
Inverted Vee 
Inverted L, pha*ed 
Inverted L 

SI oper *,quar t*» wave.pna*ed 
Sloper*, quarter wave 
Sloping delta loop 


frdfli Signal tg««ment * 

F Double driven, woNL l 

p Full 9izm •I,QHtRV,X9NPH 

f Loaded el, Vt?HQ,f 3Z0.W6HJ 

P 40X full si :m, NoDt B 

P Wire added one *ide,V(J?PFR 

P Versatile system, N4BJ 

D 240 per loop.DJ-'lfr 

• 135 , V£ 3BWV| •20m SF 30EF1 

D Vt #1-23B ■ Iraq . N4AH 

D Rmnott tuning cap, SH4CAN 

D WINM W4DB K?8t SM6CHY 

D 0.125 wave. 2 aCtlve.WlFV 

D HyTower* • 0.5 wave.W’BGN 

63 . NW5f 

• 3b ,70 .Olontto 

p I driven, 2 re«1ect.LA7/0 

P led 70 apart ,WB?1 Th 

• . Vt 6LF 

• IOO ,t5Ufr 

D Fed AG5B upper corner,r2FV 

D Phase 0.25 wave botn.r.'FV 

94 r ot ar >,•16" N4AJ 
•50 ,GW4UfU 

D 140 el. • 65 .W2JD 


<r transmitting antenna* 

Q/P Additional com aient* 

P Elec rotatable. 4I4NJ 

D Car dl old, SM€CH> 

Grounded monopole,NlACH 
L oaded. DL"MU 

P Het 1 /Dir *wt tChmg,H4SU 

4" open wire #9" ,W.’JB 
D Hytower with |"H M.W3BUN 

^5 Vert,55 H, vf BS 
P Driven*’ refl.N4HJ 

3 switched, I l»-’D 
Fed 26 tm corner .w'BLiN 



fig. 2. JF1IST uses a commercially available model CY 703 
(Create Manufacturing) shortened three element Yagi. 


have someone else erect and install a competitive sys 
tern. It meant and still often means climbing to 
greater heights, literally, and getting dirt under your 
fingernails. That's changed to some extent with the 
availability of commercial Yagis for 80 meters, but the 
challenge and achievement remain. The full sized 
homebrew three element 80-meter Yagi of I5NPH is 
seen on its way up (fig. 1). There is nothing "ama¬ 
teur" about this installation. 

Tables 1 and 2 list the 80 and 160 meter Driven 
and Parasitic transmitting antennas used by a repre 
sentative sample of those surveyed. 

A few notable examples of some very effective 80 


meter Yagi installations are apparent in figs. 2. 3, 4, 
and 5. 

low band receiving antennas 

As a general rule, those surveyed agreed that two 
basic types of antennas are used for reception: the 
elaborate transmitting array or Beverages. That poor, 
often-repeated statement about verticals working (and 
hearing in this case) equally poorly in all directions is 
incorrect. As part of an array, vertical antennas exhibit 
directivity and discrimination against unwanted noise 
and QRM 

Beverages, for those who have the space, can also 
be used very effectively to receive signals from a pre¬ 
ferred direction and discriminate against others. A two 
wire version, recently known as an SWA and 
described by Beverage in his original AIEE paper’ has 
the additional ability to rotate an azimuthal null. As 
with any other antenna, Beverages have their sup¬ 
porters and detractors. That they work is indisputa¬ 
ble; that most are installed far from optimally is prob¬ 
ably also correct. 

Table 3 includes details of Beverages used effec¬ 
tively by the surveyed stations. Lengths, terminations, 
installation heights, preamp use, and callsigns are 
provided. Though most Beverages preferably are 
installed over low conductivity soil, 0Z8BV proves that 
they still perform over salt water with his four unter¬ 
minated 200 meter long antennas. 



fig 3. Full si*e element Yagi is installed "in the clear" and 
accounts for OHIRY s strong signal from Finland 
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Tabl* 3. Low bond B*v«r «g« rtctivinq «nl#nn«» 


Hpqthi 

Uksu 

Ntt VM 

1*1191OD 

Ihr oo 

•3oo-60o 

Unt*r m 


VE SW1V 

Fl vo 

•340 

430 ohm* 

2000 preamp 

N1ACH 

Uno 

•BO' • 


io 

4X4NJ 

Onm 

• 390 

440 ohm* 

8 

VK6LF 

On# 

•380 

indirect 

JO .2 »I9 

ve;&s 

1 wo 

•730 On* •Sou 



M -BCiN 

Si M 

• tooo 



WlNM 

9»wtn 

•330 

ISO-itoo 

3-12 

► 3UR 

On* 



2 wire SMO 

bH4L»*N 

two 

• 700 


2 Ml r* 

N4». J 

On* 

•300 


1 Ml r* 

N4RJ 

On* 



2 win BMA 

N70 It 

F Our 

•600 


R*v*r*tbl* 

N46U 

H.r 00 

•300 


Fen both *nd* 

W4L)R 

On* 

•3oo 

Unlarm 

6 r-preamp 

► IMtn 

On* 

•930 


B 

i iritn 

On* 

• 430 

43u ohm* 


Wl» V 

On* 

•330 

Untrr m 


W1FV 


lab I* 4. »aqi material rtruriptmn 


Hr 9 « • ! . tlemwnl d**tr tot I on Wqt , 

; i*.320> 90 ,lin««>lv lo«d»<] cFLMl 4*X»« 

? 'OHiRvr 14? tR».133.3 'UR' ,129.7 tDt.S fliM.oi*. luS/# 

R-DR-37.7 , DR-t>-34.43 

2 iNbDtRl tl 4uX lull »i;t, DR-R»24 'Hoiwur »h> 

4 t wani /> 90 *j , ?h boom inht 

1 IJF1IS1) 96.7. m*H el. SO boo*. (Cr>4tt tV-?U5l 264* 

3 IVE2HU* Ho l in loaded •! . II dill m«,6S boom S13« 

2 lJAIFRE > 33 boo* iHoAtbr» n i 22o« 

3 lMARJ l inn) 


l 4b 1 r 5. VSWfi bandwidth* ♦ or typical 60/lb'.' motor antenna* 


tubing and insulating sections that are linearly loaded 
by multiple turns of wire. Table 4 provides data on 
the rotaries in terms of length of elements, total weight 
of antenna and miscellaneous details. All of these are 
for 80 meter antennas. So far. to my knowledge, no 
one has an operational 160 meter rotatable Yagi. 

hardware 

This category encompasses the large rotaries, ver 
ticals and wire antennas. Once again the consensus 
is to use hardware that will last under all weather con 
ditions. For the Yagis, this implies stainless steel or 
other non-rusting metals; for the wire antennas, good 
quality rope that is UV-resistant or "Phillystran." To 
withstand all weather conditions, liberal use of paint, 
tape, epoxy, Dow plastic sealant, Copper-kote", 
or Coax Seal™ is recommended where applicable. 
Remember that if the antenna is going to fail, it will 
most probably fail in the worst weather, during the 
low banders' best operating season. 


Antenna 

VSWR 

bandwidth 

<s.H* 1 

' *1 Vaqi,*hort*r *1 

2* 1 

lOO on CM 

loo on SSP «Boi 

3 *1 Vagi.lull *i.‘* 

2 1 1 

380 

180» 

*1 V aq l , Ml r * 

2i 1 

240 

• BO» 

•' *1 v«gi |40X «u» 1 •(.'* 

21 1 

6o 

• 8u 1 

Dt pol *.r Otar v ULM) 

2i 1 

100-120 

10*71 

Vertical ,4 *1 dr i v*n 

2l 1 

300 

<0Oi 

Vertical.? *1 dr t y*n 

2l 1 

7o 

< imo) 

V*rttcal,l3o *hunt ♦ *d 

2l | 

40 

• 1601 

V*r t ical .quarter wav# 

2l t 

IUU 

11601 

Ver tiial .quarter wav* 

2i 1 

3 73 

<8*0 

Ha|« wv* eloper* 

2s 1 

230 

10*0 

Delt a Loop 

2l 1 

73 

• 160) 


antenna materials 

This broad category discusses the materials used to 
assemble the previously described transmitting 
antennas. In general the Yagis use tapered sections 
of aluminum, if made from tubing, and copper clad 
wire otherwise. The verticals using aluminum 
(6061-T6) or steel masts, or single or multiple bare or 
covered wires, show more variety. In addition, most 
of the rotatable Yagis use a combination of aluminum 



fig. 4 VE2HQ's homemade Yagi uses linearly loaded elements 
but still is quite large 


electrical characteristics 

The great variety of responses to this question were 
not only a function of the particular antenna in use 
but also a matter of personal preference for instan 
taneous bandwidth operation versus tuning with a 
matching unit. There were those who wanted only flat 
50 ohm lines using coax, and there were quite a few 
who thought that open wire line and use of a match¬ 
box was a better approach. N4SU summed up the lat 
ter opinion with the following statement: "It boggles 
my mind to think about all the Megawatts of RF energy 
being wasted in heating coaxial cable on the ham 
bands in this country." An example of N4SU's 
approach is shown in fig. 6 where he uses his multi¬ 
loop array for 20, 40, 80 and 160 meters. 

By my way of thinking, both approaches have their 
obvious advantages and disadvantages. Table 5 sum¬ 
marizes some of the achievable VSWR bandwidths 
correlated with the particular antennas used. This is 
just a rough guide; VSWR is a function of many 
parameters. 

antenna gain 

Another somewhat controversial term is achievable 
gain. However, unlike the low-banders' higher fre¬ 
quency cousins (with their 10 to 20-meter high-gain 
arrays), due to the large element dimensions on 80 and 
160, the actual variation between lower and higher 
gain antennas is not too great. After reviewing all the 
data, the highest gain antenna described, I believe, 
is the phased Bobtail curtains built by N4AR; he esti¬ 
mated the gain at 7 to 8 dB over a single ground- 
mounted vertical. The three-element Yagis are not far 
behind, with those surveyed indicating a range of 5.5 
to 6 dB. Next in the gain line are the phased four- 


18 GS May 1986 




element vertical arrays, coming in at between 4.9 and 
6 dB, depending upon whom you talk to. 

The textbooks provide, of course, the theoretical 
maximum values, but there are several important 
points that should be stressed before getting carried 
away with these numbers. Though the maximum 
difference in antenna gain between a big gun and a 
little pistol on 80 and 160 is around 6 dB, it is not the 
most important factor in the success story. The true 
criterion that makes these high performance stations 
shine is in their ability to hear — and I'm not neces¬ 
sarily talking about the use of Beverages. 

A four-square vertical array does not have much 
more gain than a standard (quarter wave electrically 
and spatially separated) two-element array. But look 
at their front to back ratios, i.e., their E and H field 
patterns). The larger system provides considerably 
more attenuation off the back over a greater azimuthal 
beamwidth than does the cardioid version. This trans¬ 
lates to receiving better and not disturbing others on 
adjacent frequencies as much if they're not in the 
beam direction when you're transmitting. It is for this 
reason, and the fact that it is difficult to quantify the 
received survey data (without all the parameters and 
operating conditions being known) that more specific 
antenna gains are not listed. 

Before we leave this subject, that "measly" 6 dB 
variation in gain mentioned before can, at times, on 
the low bands, represent an enormous difference Dur 
ing marginal conditions, even a 1 dB change in signal 
level can mean the difference between contact and 
no contact. 


the short path. But let's see, in table 6, what F/B's 
have been observed by the actual users of the low 
band antennas. 

polarization 

There are no eye-openers here. Both horizontally 
and vertically polarized antennas are used effectively 
by the high-performance stations. Due to the large 
antenna dimensions at these low frequencies, there 
are more vertical than horizontal arrays. However, as 
pointed out before, there is no one best antenna for 
all propagation conditions, locations, and times. If 
there were, it would probably have the following 
properties: instantaneous switching in azimuth, ele- 



fig 5. A double driven element is used in W6NL2‘s four 
element Yagi, a product of KLM 


front-to-back ratios 

Getting down to basics, what determines a high 
front-to-back ratio? "Front" is where the signals add 
and "back" is where they cancel, vectorially speak¬ 
ing. Even.simple arrays (two elements) can experience 
a front-to-back (ratio) in excess of 60 dB! However, 
this is for very specific signal arrival angles (azimuthal 
and elevation) and polarization on sky-wave signals in 
particular. A slight change in one angle is all that is 
needed to upset the relationship. And changes do 
occur, sometimes over a very short period of time. 

More complex arrays, however, can and are 
designed to produce azimuthal patterns that exhibit 
deep nulls (30 dB or more) over a 90-plus degree beam- 
width. The four-square and the three-element inline 
are just two examples. The proponents of these driven 
arrays are quick to point out that they have two major 
advantages over rotary Yagis: instant direction change 
(through switching) and better front-to back and front 
to-side values. However, in fairness to the Yagi con 
stituency, there are "Horizontal" nights and "Verti¬ 
cal" nights, and many a time a high horizontal beam 
has handily beaten the vertical arrays into Europe on 


Table 6. F/6 ratio* tor 1 dm band antenna* 


aottnpt uns 

tzA-im 

Comment* 

2 e1 oment 

Vagi,abort el 

10- 13 

JA1FRE 

3 e I e«ent ' 

Yagi,*hort el 

10-13 

function of frea. 

3 element 

Vagi,tul I size 

30 


3 element 

Vagi.wire 

a- 12 

YU7f»FFc design 

4 element 

Vert, phaaed array 

30 

W1NH 

4 element 

Vert. phased array 

13-43 

SMfltHV 

2 element 

Vert, phased array 

20-30* 

M1FV 

Bobtail curtain, two bay 

13-20 

Great F/S 

Delta loop. 2 element driven 

20 

DJ01A 


table 

Rotator • 



D»»mn«tion 


tcjMsau 

• in ubc 

Tel rex 


•HA32899R1 MS < Lar gest » 

3 

Homebut1t 


1«23u ratio, 0.3 rpm 

t 

Create RC3A-3X3 


lianuf ac tured In Japan 

2 

Modi 4ied prop pitch 

Table 

Rotates M..M 4 el Vagi 

8. Support structures 

1 

Pg.criBtjgn 


Height 

st* non 

building plus tower 

180 

EA8ADF 

R'ohn 43 


1 bo 

N4RJ 

Rohn BO plus !•* 

mast 

ISo 

1 520 

Self supporting 


1 31 

JA1FRE 

Rohn 43G plus 1 <• 

mast 

130 

1 SUR 

tree* 


13o 

VE 7 89 

Mestover series * 

HD 

120 

LA720 

Tr i -ex T-2*i 


l2o 

Wf»Nt / 

Romebuilt 3«-» on 

6u microwave twr i| 

VE2M0 

Telrex Big bertha 


110 

VE3W1V 

Heights 


9B 

N4SU 

Create i 1 - 1 IN 


VB 

JF1 1ST 

Tri-ax Skyneedle 


90 

W6RJ 

1 r ees 


90 

I 2FV 

Rohn 25 


78 

► IHEM 

Foie 


63 

DJOIA 

bui1dings 


39 

VU7PFR 

Sel4-suppor ting 


40 

T I3EWI 
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vation and polarization, variable beamwidth control, 
and no sidelobes. In addition, it would have the capa¬ 
bility of being scanned in wider arcs while simultane¬ 
ously being operated in narrow mode. After daydream¬ 
ing for a second, even the super stations compromise 
in this respect. That's basically why many use multi¬ 
ple antennas that offer different polarization and op¬ 
timum angle of arrival reception capability. 

steering 

There are two basic means of steering low band 
arrays: mechanical and electrical. Two or more ele¬ 
ments can be made to transmit or intercept signals 


from specific directions if certain amplitude and phase 
relationships at their terminals are satisfied. This is 
accomplished through the use of delay lines, lumped 
components, or combinations thereof. YU7PFR illus¬ 
trates in fig 7 his method of "steering" a three-element 
80-meter wire array. The specific details have been 
provided in many articles and books. An excellent trea¬ 
tise on the design and construction process for phased 
vertical arrays (also applicable to horizontal arrays) can 
be found in a recent series of articles by Forrest 
Gehrke, K2BT. 2 

Mechanical rotation of the large arrays is not a task 
to be taken lightly. It requires careful consideration of 
many factors, including antenna wind-swept area. 
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mounting height, height above local terrain (i.e., is it 
shielded by trees from high winds?), weight, mast 
length, metallurgy, speed of rotation, weather condi¬ 
tions — both average and extreme — and expense, 
to name a few. To accomplish this task, the rotators 
listed in table 7 are used by several of the super¬ 
stations. Unfortunately, only a few of these responded 
to this particular survey question. 

skyhooks that support these antennas 

Man-made and natural structures consisting of 
towers, masts, buildings, and trees provide the sup¬ 
port for the 80- and 160-meter antennas used by the 
stations surveyed. Considering the heights required, 
they probably represent the single greatest installation 
expense (excluding trees, of course). Figure 8 illus¬ 
trates the turnbuckles and guy lines used to tie down 
a 160-foot tower. 

Towers and masts can and often do serve dual pur¬ 
pose as support structure and radiator, as in the case 
of verticals. The variety of the towers is considerable, 
with some installations surpassing, in quality, even 
those used by the commercial radio services. 

Many not wishing to avail themselves of commer¬ 


cial units choose to build or modify other existing 
structures to suit their needs. Those fortunate enough 
to have tall trees on their property have been able to 
construct low band wire antennas that compete effec¬ 
tively with tower-mounted aluminum behemoths. On 
the other hand, it might surprise a few to see how low 
some of the big-gun stations have their antennas. 
Table 8 is a compilation of some of the support struc¬ 
tures used by the high-performance stations. 

When a tower or mast is mounted on the roof of 
a building, the effective height of the antenna is not 
necessarily the combined heights. The building roof, 
depending on its dimensions, electrical characteristics, 
and separation from the antenna could determine an 
array factor with a much higher takeoff angle than 
would be indicated by the total height of the antenna 
above ground. In the case of EA8ADP, his strong sig¬ 
nal into the United States would indicate that every¬ 
thing is working in his favor. 

ground systems 

This perennial question is asked all the time: how 
large a ground system is needed? The simple answer 
is the larger the better. Unless your antennas are situ- 



270 ° (WEST) 


fig. 7. YU7PFR is able to switch antenna firing directions by opening and closing relays. 
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ated above an infinite extent, infinite conductivity 
ground plane, there is room for improvement. For 
those using verticals, two conditions should be met: 

1. The immediate area around each vertical should 
have a high density of wire within a quarter wavelength 
of the radiators. A minimum of 100 radials is recom¬ 
mended. This determines and stabilizes the zone 
impedance and reduces losses, which is especially 
important if the current loop (current maximum) is 
close to or at ground level. 

2. An extended ground or radial system should be 
installed as long as possible in the preferred transmis¬ 
sion and reception directions. This increases the 
amount of energy present at truly low angles. How 
long, you ask? That's a function of several parameters, 
including propagation path and mode, distance, far 
field conductivity and permittivity (dielectric constant), 
solar activity, state of the geomagnetic field, transmit¬ 
ter power, and receive site conditions, to name just 
a few. Specifically, if I recall correctly, a six- 
wavelength radial system will produce a maximum ele¬ 
vation lobe at 6 degrees from the horizon using a sin¬ 
gle vertical. 

SM6EHY suggested that it might be worthwhile to 
have the capability of remotely switching an extended 
radial ground system in and out. When switched in, 
lower angle of arrival signals are enhanced. When 
switched out, higher angle takes over. This could be 
accomplished through the use of convenient ground- 
bus point located relays. (Possibly another way to 
achieve this result would be through the use of two 
concentric ground rings at the antenna — the longer 
radials being attached to the outer switched in/out 
ring.) One useful application of enhanced lower angle 
transmission would be to "sneak under" the auroral 
high absorption layers. (More on this later under 
"propagation.") 

Those using vertical antenna systems where the cur¬ 
rent loop is not at ground level should still be con¬ 
cerned with providing as large an extended radial sys¬ 
tem as possible for the second reason, even though, 
the ground loss resistance term represents a smaller 
fraction of the total antenna, in this case feed 
impedance. 

A useful compromise for all vertical users is to place 
a mesh under the antenna as well as a radial system. 
The larger, of course, the better — but since maxi¬ 
mum return currents want to exist within the immedi¬ 
ate vicinity of the antenna, that's where it's most use¬ 
ful. The mesh, in addition to a 0.25 or 0.3 wavelength 
radial system, would improve the performance of the 
composite antenna system. 

The existence of an extensive and symmetrical 
ground system also aids the phased vertical array 
designer. It eliminates one of the unknowns, or, stated 
differently, doesn't introduce yet another complex 


term to deal with. (Warning: before you begin quot¬ 
ing the above statements as gospel, I should mention 
that the information represents my own educated 
opinion, based on the work of others, whom, I believe, 
are correct). 

An extensive ground system also aids the horizon¬ 
tal antenna user. It helps establish the distance 
between the antenna and its image (Green's function) 
and consequently determines the composite elevation 
pattern. This represents an increase of up to 6 dB in 
the total signal (sky and ground reflected wave) at a 
specific takeoff angle. If this angle is optimum for the 
particular path, then, in simple terms your signal will 
be louder at the point of reception and vice-versa. 
Table 9 is a compilation of the ground systems used 
by the super-stations. Notice, however, that only a few 
of the stations that utilize horizontal arrays have exten¬ 
sive ground systems. 

In addition, NW5K uses 30 square feet of chicken 
mesh; 4X4NJ puts 2 pounds of copper sulphate 
around his ground stakes, and N7CKD, besides using 
55 square feet of chicken mesh and a half-mile of 
5-foot (1.52 meters) chain link fence and barbed wire, 
pours 500 pounds of rock salt and 150 pounds of cop¬ 
per sulphate into trenches that he keeps moist at all 
times. (I'd be a wee bit concerned about the latter 
chemical, especially with regard to the possibility of 
its leaching into the water table). 

I personally try to practice what I preach and am 
presently using 200 radials that vary in length from 65 
to 300 feet (20 to 91 meters) in addition to an approxi¬ 
mately 1000 square foot (93 square meter) ground 
mesh. And that's for just one vertical. 

soil characteristics 

As mentioned previously (see "ground systems"), 
the importance of a good ground, especially for verti¬ 
cal antenna users, cannot be stressed enough. There 
are those who are fortunate to have an antenna site 
whose soil has high conductivity or, even better, a high 
salt water table close to the surface. Under these cir¬ 
cumstances the requirements for both near and far 
field enhancement are approached. An almost ideal 
site would consist of a high tower mounted antenna 
overlooking salt water on all sides. 

Notice that vertically polarized antennas have been 
stressed. Though it is true that horizontally-polarized 
antennas are affected by a good ground system in the 
near field, it's the far field conditions of a horizontally- 
polarized antenna that show striking dissimilarities to 
that of a vertically-polarized antenna. 

A figure of merit can be assigned to the reflective 
"nature" of the earth's surface in the form of a com¬ 
plex quantity that has both amplitude and phase terms. 
This reflection coefficient is very different for signals 
impinging on the earth that are vertically, rather than 
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Table 9. Ground systems 


Radi ala 

Lenath Gnd rods 

Lenqth 

Statlor 

3 

125 

8 

K320 

- 

3 

8 

VE3BMV 

2 

131 ‘ 

- 

PA3DFU 

• 3 

135’ 4 

10 

4A4NJ 

65 

65 ♦ 

- 

SP3GEM 

50 

62 ‘ 

- 

VK6L1 

20 

75 

- 

OE7BS 

125 

65 * 4 

8 

NW5» 

90 

LK> 6 

6 

W3BGN 

- 

9 

6.6 

JF11ST 

320 

80 500 

4 

W 1 NH 

100 

130 1 

2 

F 5UR 

65 

130 ' 

- 

N4RJ 

5 

250 

- 

N4RJ 

400 

70-1000 30 

10 

SM6EHY 

496 

65 

- 

W4DR 

* 15 

65 3 

6 

D J 0 1 fi 

300-360 

30-130 

- 

W1F V 


horizontally, polarized (i.e., the E-field of the electro¬ 
magnetic wave is vertical or horizontal by definition). 
The reflection coefficient is a function of the conduc¬ 
tivity and dielectric constant of the earth, the fre¬ 
quency, and the angle by which the wave strikes the 
surface. 3 

Let's consider three sites and observe the amplitude 
and phase of the ground reflected component for both 
vertical and horizontal polarization. The first site is a 
typical New England location with low conductivity, 
rocky soil. The second is farm land — the pastoral, 
low hills, and rich soil typical of Dallas, Texas or Lin¬ 
coln, Nebraska. The third site consists of an installa¬ 
tion over salt water — for example, any coastal loca 
tion right on the beach. Let's also examine two 
different angles of arrival (or takeoff); 15 degrees for 
the long path and 45 degrees for the short path to 
Europe from the east coast. Table 10 summarizes the 
various conditions and results. 

For those who wish to replicate the calculations, I 
used the following soil parameters: 

Wavelength: 80 meters Pastoral Conductivity 30 mS 

Frequency: 3 75 MH> Dielectric constant .70 

Rocky soil' Conductivity 2 mS Salty Conductivity 4 64 5 

Dielectric constant 14 Dielectric constant 81 


I able IV. | ec I i on totMMcitnl v% »o» I type and t *►#<>♦• aruj|» 

SfijJi Mnqlt Pgjgr w+ti on umpj | t ude *POJr 

hot) v | S Horizontal BBi ©• (M» aea 

Kaatoral 15 Horizontal l.*Z 

oaf tv 15 Horizontal 99. /5X V. I* 

kot.lv 15 vertical I/X /S.5-' 

f auloral 15 Vertical A.”~ 

baitv 15 Vertical 9t»X • 

Roclv 4% Horizontal r-X 

I a«t or a I 45 Horizontal 4.45 

Sal tv 45 Horizontal 99. 75X M.14 

Roc I v 4i, Vertical 2*1*4 l*.44 

Fact oral <3 Vertical B4X b.BL* 

Saltv 45 Vertical 9B.«»rX M. / * 

interpretation of results 

There are a few eye-openers here that help to 



fig 8 To gain an appreciation of the type of tower needed 
to handle low band rotaries, examine VE2HQ s new 160 foot 
structure ready to support his three element Yagi. 


explain observations made over the years. Did you ever 
wonder, for example, why stations using a relatively 
low dipole (50 or 60 feet/15.24 or 18.28 meters) on 
80 meters would often be heard just as well as those 
using verticals working against a good ground screen? 
Compare the seventh and tenth lines in table 10; the 
ground reflected component of the signal from the low 
horizontal antenna is actually stronger than the verti¬ 
cal antenna (72 percent of maximum versus 51 per 
cent). Though this was calculated for rocky soil con¬ 
ditions, examination of the other entries shows that 
the low horizontal beats the vertical for all soil types 
at a 45 degree takeoff angle. 

The situation is even more pronounced for a 
15-degree takeoff angle condition. Compare lines 1, 
2, and 3 with lines 4, 5, and 6; notice that for every 
soil type, the high horizontal beats the vertical. How 
ever, a horizontal antenna produces a maximum ele¬ 
vation lobe of 15 degrees when it is one wavelength 
up (250 feet/76.2 meters). There are probably only a 
few low-banders (WA1EKV, for example) who, thanks 
to a high tower and local topography, have their 
antennas at this height. Consequently, for that low 
angle, low path shot, it's perhaps easy to construct 
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a vertical and get approximately the same performance 
as you would with the high horizontal. (This is true 
for medium to high conductivity far field soils). 

Finally, if you’re a lover of verticals, then the impor¬ 
tance of an extended radial ground screen becomes 
apparent when you examine lines 4 and 6 in table 10. 
Copper, an even better conductor than salt water, pro¬ 
vides an almost 600 percent improvement in reflected 
component level. This requires radials several 
wavelengths long to achieve a maximum elevation 
lobe of 15 degrees. 

Let's say that you're considering several sites that 
have vastly different soil conditions for your ultimate 
super-station location. If you favor horizontal 
-antennas, there's not a lot of difference in the reflected 
wave amplitude as a function of angle or soil 
parameters (compare lines 1 to 3 and 7 to 9 in table 
10 .) 

But why are we so concerned with the reflected 
component? Simply because the composite launched 
wave or signal is a combination of the sky wave and 
the ground reflected wave representing a doubling in 
signal level if everything works out. Which brings us 
to the next point: what factors are involved in maxi¬ 
mum signal transmission/reception? The answer is 
that at the optimum launched angle (takeoff angle) 
i.e. the angle best suited for that path, time of day, 
solar activity, and geomagnetic field conditions the 
two components must add constructively. This means 
that the phase relationships must also match. Now, 
since the earth looks like a big capacitor, the reflected 
component always lags (negative phase angle) the 
incident wave. Notice in the last column of table 10 
the amount of phase delay is listed for the various soils, 
takeoff angles, and polarizations. It normally follows 
that if the amplitude of the reflected component is near 
unity, then the phase angle is quite small. 

Upon examining all the survey responses no com 


monality between soil type and station performance 
could be discerned. The super stations run the gamut 
from rocky to salt water ground characteristics and, 
in some cases, possibly have chosen their antennas 
carefully on this basis. 

concluding installment 

In Part 2 of this article, we’ll examine responses from 
those surveyed to see how they rate their sites, includ 
ing descriptions of near and far-field conditions, 
obstructions, and noise sources with which they must 
contend. 

We'll also consider the danger of lightning strikes 
and see what precautions these high-performance sta¬ 
tion operators, particularly those with exposed instal 
lations, have taken, both at the shack and at the 
antennas. Those who've sustained lightning strikes will 
describe the damage that occurred. 

Construction of large antenna systems whether 
they be rotaries, long wire antennas, or other elaborate 
systems — requires extensive planning, labor, 
expense, and maintenence. What periodic mainte 
nence do these high-performance station operators 
recommend? Most of these stations have or are us¬ 
ing different antennas how do they compare? Next 
month, you'll also see how owners rate their stations 
against the competition. Propagation notes, includ¬ 
ing some startling results derived from thousands of 
hours of operating time by those with rotatable and 
switchable arrays, will be included. 

It appears that the days of simple verticals and 
dipoles are rapidly passing; in our concluding install¬ 
ment, high-performance station owners and operators 
will describe additional improvements they plan to 
make to their stations to make them even more com¬ 
petitive in the future. 
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• SSI201 DTMF Receiver • Receive 
all 16 DTMF digits • No additional 
filtering • Output BCD or hex for¬ 
mat • Low power (29 ma @> 12V) • 
Kit includes 3 58 Mhz crystal. 22 pin 
1C socket, resistor, capacitors, data 
sheet and schematics 
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• Completely wired & tested • 
User programable • LED status 
indicator • Open collector out¬ 
put • Control relays, mute audio • 
Control link on/ofl • Custom 1C in¬ 
sures high reliability & small size! • 
Fits inside most rigs runs on 12 VDC 
(35 ma) • All 16 digits allow more 
than 50.000 combinations • Makes 
excellent private call on busy repeat¬ 
ers! • Use it to turn on audio or 
sound an alarm • Momentary and 
latching outputs 
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TOUCHTONE' DTMF MODEL DAP-1 
to RS-232-C SQQ95 
300 BAUD INTERFACE 09 

• Use your computer to decode DTMF 
touchtones • Receive all 16 digits as 
fast as they can be transmit¬ 
ted • Easily program your computer 
in BASIC to decode multidigit "strings", 
display digits, sound alarms, observe 
secret codes, control relays • Sim¬ 
ple to use. |ust provide +12 VDC and 
audio, hook two wires to the RS-232-C 
serial input on your computer, enter a 
simple BASIC program and begin to 
decode • Sample BASIC program 
and instructions included • Data 
indicator • Wired and tested 
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Control your Yaesu FT 757 transceiver 
or ICOM-IC735 with your VHF/UHF 
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trol functions & H.F frequency are voice 
announced with your programable 
access codes • Autopatch works on 
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Call waiting compatability after beep 
answer second incoming call while on 
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number (in dial pulse mode) • Ring 
detect & automatic voice alert of in¬ 
coming telephone call • Inactivity ti¬ 
mer turns off system (user program- 
able) • StoreB H F memory frequen¬ 
cies + shift VFO's & change bands • 
Fast scan & slow scan + dial up any 
frequency with DTMF tones all from 
your handheld VHF/UHF portable or 
mobile • Use the autopatch or the 
remote base both for the price of one 1 

• User defined timing window, ac¬ 
cess codes, call sign a Simple to in¬ 
stall hardware interface cables, con¬ 
nectors supplied • Hook mic input 
PTT, spkr outputs & FM squelch con¬ 
nection 3 pin H.F data cable and you 
are in control • You supply 1 Com¬ 
modore 64 or 12B & 1 disk drive + 
base station • No additional power 
supply required • With human voice 
synthesized by Covox* 
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and you are in control • The dual 4 
digit decoders will turn your links on 
and off using your programmable ac¬ 
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computer-aided design 

of long VHF Yagi antennas 


Design up to 
40 elements 
on a single boom 


This article describes a program for designing nine 
to 40-element Yagi antennas. You provide the design 
frequency, the number of elements, and boom and 
element diameters; the computer calculates the ele¬ 
ment lengths, element spacing, and several additional 
characteristics of the antenna. Whether the elements 
are insulated from or pass through the boom is also 
taken into consideration. 

While this program breaks no new ground as far as 
antenna design is concerned, it does provide a quick 
way of designing long Yagis based on the designs of 
DL6WU, to whom all credit for these excellent 
antennas must be given.' 

One of the most useful features of this program is 
the ability to easily change the number of elements 
and see — immediately — the resulting change in per¬ 
formance. You know, at once, whether the increase 
in length is worth the increase in gain obtained. 

program description 

The program was originally written on a TRS-80 
Model 1 and given to a number of local VHF Amateurs, 
who were asked to evaluate the program and suggest 
improvements. This program is the result of that ven¬ 
ture and resembles the original only slightly. The ver¬ 
sion printed here was written on an Apple lie with a 
Z-80 processor, running Microsoft Basic™. Because 
this is a universal form of BASIC, there should be no 
difficulty using the program on most popular personal 
computers. 

Three commands, peculiar to the computer on 
which this program was written, may need to be 
altered for use on other machines. They are HOME, 
to clear the screen and return the cursor; INVERSE, 
to change the background from light to dark, and 
BEEP, to sound a tone of predetermined pitch and 


duration. The latter two commands are cosmetic; no 
change in performance would result from their 
omission. 

The disc-based program consists of the main pro¬ 
gram and 16 data files. (The data files could have been 
entered as data statements, but because only one is 
required each time the program is run, I opted for data 
files.) 

The program begins in earnest at line 160, where 
the screen is cleared and the title screen is presented. 
(The code for this resides in lines 1820 to 1920.) After 
pressing any key, a few seconds will elapse while the 
computer reads the data for element spacing (lines 
180-220), reflector multiplier (lines 230-260), radiator 
multiplier (lines 270-300), and element material size 
data (lines 310-340). 

The next section (lines 340-430) asks for the design 
frequency, number of elements — which must be 
between 9 and 40 — the diameter of the boom and 
whether the elements are insulated or pass through 
the boom. 

Lines 440-490 clear the screen and display the infor¬ 
mation entered. In lines 500-640, you're given the 
opportunity to change any of the input data. 

Lines 650-790 calculate boom diameter in 
wavelengths, electrical boom length, beamwidths, and 
stacking distances. Data on the designed Yagi is dis¬ 
played by lines 800-940. Should the design be unsatis¬ 
factory, lines 950-990 allow you to start again. 

Lines 1000-1100 input the size of the elements to 
be used. Calculation of the element lengths is achieved 
by lines 1120-1300. Printing of the design and element 
data is done in lines 1310-1750. 

operating the program 

Operation is straightforward. When < RUN > is typed, 
the screen is cleared and the title is displayed. Press¬ 
ing any key clears the screen, and after a few seconds 
you're asked to input "center frequency," "number 
of elements," "diameter of the boom," and whether 
"the elements are insulated from the boom." The 
screen is cleared and the input data is displayed. You'll 

By David G. Hopkins, VK4ZF, #4 Handsworth 
Street, Capalaba, Queensland 4157, Australia 
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fig. 1. VK4ZF Yagi design program. 


YAOI DESIGN PROORAM. 

BY 

DAVID 0 HOPKINS (VK4ZF) 

« 4 HANDSWORTH ST 
CAPALABA 
OLD. 4137 
AUSTRALIA 

PROGRAM BASED ON THE WORK DONE BY GUNTER HOCH (DL6WUI 
AND PUBLISHED IN VHP. COMMUNICATIONS 
REQUIRES THE USE OF LINE PRINTER. 

V 2.2A 


IP REN 
20 REN 
30 REM 
40 REM 
30 REM 
60 REM 
70 REM 
B0 REM 
•90 REM 
1PP REN 

110 REN 
120 REM 
130 REN 
140 PEN 
130 REN 

I6P HONE : GOSUB 1920 

1^0 CLEAR:DIM SP(40) ,DS(40) ,TS(40) ,LE <43> :0*- -««««":99 (1)■•NNM.M»•: Q% (2)■•«NM.44 
»• : 

190 REM-LOAD ELEMENT SPACING DATA.. 

I90 DATA .?40, .073, . 180, .213, .230, .280, .300,.313, .330, .343,. 360,.373,.383,.390,. 
393,.400,.400,.400,.400,.400,.400,.400,.400,.400,.40 

0, . 4 00,'. 400, . 400, .400, .400, .400, . 400, . 400, . 400, . 400, . 400, . 400, . 400, . 400, . 400 
200 FOR X»t TO 40 
210 READ SP(X) 

220 NEXT 

230 PEN--- LOAD REFLECTOR MULTIPLIER-. 

240 DATA .4P0K,.4900,.4083,.4873,.4863,.4833,.4843,.4833,.4823,.4820,.4810,.4783 
, . 4**-0, . 4-63. . 4 730, . 4 740 
23P DIM RF(17) 

260 FOR X» 1 TO I6:READ RE(XKNEXT 

270 REM. ..LOAD RADIATOR MULTIPLIER.. 

280 DIN DR I 17) 

290 DATA .4673,.4663,.4640,.4620,.4601,.4383,.4373, 

..4433,.4430..4400,.4393 
300 FOR X*1 TO 16:RF AD DP'XIINEXT 

310 REM -SELECT ELEMENT MATERIAL SIZE 

320 DATA . 00^, .0033, .0042, .003, .0036, .0063, .00'*, .0078, .0088, 

3, . 0163, .0192, .02 

330 DIN EL•16):FOR X«| TO 16:PEAD EL(X)!NEXT 
340 »EN INPUT DESIPED PARAMETERS** 

■*30 HONF :BEEF 20,19 :INPUT "WHAT IS THE CENTER FREQUENCY OF THE ANTENNA IN MHZ. 
•iF 

■*60 BEEP 20 . 10: PRINT: INPUT-HOW MANY ELEMENTS DOES THE ANTENNA REQUIRE. IN 

370 PRINT : IF N'9 OR N >40 THEN INVERSE :PPINT "NUMBER OF ELEMENTS MUST BE BE IWEE 

N 9 AND 40“:NORMAL J GOTO 360 

380 PRINT:BEEP 20, I 0: INPUT•WHAT IS THE DIAMETER OF THE BOOM IN MILLIMETERS. - 1BD 
390 PPINT:BEEP 20, 10:PR INT"ARE THE ELEMENTS TO BE INSULATED FROM THE BOOM fm YES 
N»NO • I 

400 INV-INKEY* IF LENI IN* > *0 GOTO 400 
410 IF IN* »-Y" OP IN*« V THEN I=J: GOTO 430 
420 IF IN*- -N* OP IN*-T- THEN 1=0: GOTO 430 
430 GOTO 400 


. 4330, .43 30, .4313, .4300, .4460 


. 01, .01143, .0131, .01 


440 PEM--DISPLAY SPEFJCATIONS- 

4*0 HOME .PRINT “SPEFICATIONT FOP THE ANTENNA TO DESIGN *:PRINT:PRINT:PR INT- 1. 
DESIGN FREQUENCY i~ “IF;" MHZ- 

460 PP I NT * 2. DIAMETER OF BOOM I- MBDl" MILLIMETERS.* 

470 PPINT * 3. NUMBER OF ELEMENTS 1- “IN 

4ec IF 1-1 THEM PPJNT-4. ELEMENTS APE TO BE INSULATED FROM THE BOOM-ELS 

E PRINT-4 * ELEMENT? APE TO BE MON INSULATED 

AMP TMPOUOH THE BOOM- 

490 IP • PP ’ 1000 > t 129°. **92 / F l .03 THEM PRINT :PRINT ;PRINT :PRINT BOOM DIAMETER 
IS Tp LAPSE FOP THIS FREQUENCY-: PRINT iPPJNT :PRINT 
•ENTER A SMALLER DIAMETER INPUT BD:GOTO 448 

300 REM. CHECK 3PEFICATI0NS. 

310 PRINT :PPIMT :PPI NT ;PPINT "APE ALL THE ENTRIES CORRECT Y«rES N«NO 'l 

4?0 TN»»INKEY* :if LEN(IN*) «0 THEN GOTO 320 

370 IF |N**■v" OR IN»®-y- GOTO 630 

340 IF IN**“N* OP IM*=-o- GOTO 360 

330 PEEP ! 00 .10: GOTO 320 

360 PRINT :INPUT -WHAT IS THE NUMBER OF THE INCORRECT ENTRY IX 

370 JF y* >4 GOTO 600 

390 IF 1-0 THEN I * 1J GOTO 44p 

390 IF 1*1 THEN !=0: GOTO 440 

600 INPUT -WHAT IC THE CORPECT VALUE "JCV 

610 IF x *1 TMFN F-CV 

620 IF x«? THEN BD«CV 

630 IF X«3 THEN NaCV 

640 GOTO 43C 

630 REM-CALCULATE BOOM DIAMETER WAVELENGTHS 

660 W=299.7R2/F 
6-0 BW*BD 1000 AW 

690 BC*BP« 1 326.286«BU* .649931/l00• 

690 PEM CALCULATE BOOM LENG t H - 

•’00 TL =0 

-10 W-299. -Q?fF 

720 FOP v *l TO N-| 

-70 psmrc.pl nuunoo 


PacCmum 

Introduces the I 
TNC- 200 



• Official TAPR TNC-2 design 

Top quality components throughout 
Standard AX 25 Version 2 protocol 

• Full duple* hardware HDLC 

Five terminal data rates to 9600 baud 

• Modem adaptable for HF packet 
16K battery backed up RAM 

• 32K EPROM, software clock 

• tatest multiconnect software 

- five labeled LED status indicators 

■ Level 3 networking compatibility 

Choose CMOS version for low power 
(lOOma typical) or NMOS for lower cost 


Assembled and tested 
Full kit with cabinet 


CMOS S 219.95 
NMOS S 199 95 

CMOS $ 169 95 
NMOS $154 95 


Full kit without cabinet CMOS $144 95 
NMOS $129.95 


Hard to find parts kit 


CMOS $ 84 9S 
NMOS S 79 95 


Bare PC board ♦ assy manual $ 39.95 

Reference manual (100 * pg) $ 9 95 

Cabinet with end plates $ 29 95 

Macintosh Owners MACPACKET TNC200| 
gives pull down menus, split screens, file 
transfers, automatic routing and more" 
MACPACKET TNC200 $69 95 

Free UPS shipping in continental USA 

SEE US IN BOOTH 357 
AT THE DAYTON HAMVENTION 

liscount 10% for orders of five or mon 
TNC-200s to the same address 

ORDER TOIL FREE (24 hours) 

800 835-2246 ext. 115 
( Kansas 800-362-2421 ext. 115) 

Information 8I3-6B9-3523 

(No COO) ISO 

Florida addrtsstf add 5°4 

PAC COMM PACKET RADIO SYSTEMS. INC 

4040 W. <ennedv Blvc T ampa. El 336C9 
• otl TElEX SSG2881526 Wu- 
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1986 

CALLBOOKS 



The "Flying Horse" 
has a great new look! 

It's the biggest change in Callbook history! 
Now there are 3 new Callbooks for 1986. 

The North American Callbook lists the 
amateurs in all countries In North America 
plus those In Hawaii and the U.S. Possessions. 

The international Callbook lists the calls, 
names, and address information for licensed 
amateurs In all countries outside North 
America. Coverage includes Europe, Asia, 
Africa, South America, and the Pacific area , 
(exclusive of Hawaii and the U.S. posses- j 
sions). 

The Callbook Supplement is a whole new 
idea in Callbook updates. Published June 1, 
1986, this Supplement will include all the 
activity for both the North American and 
International Callbooks for the preceding 
6 months. 

Publication date for the 1986 Callbooks Is 
December 1, 1985. See your dealer or order | 
now directly from the publisher. 


□ North American Callbook 


incl. shipping within USA 

$25.00 

I net. shipping to foreign countries 

27.60 

□ International Callbook 


Incl. shipping within USA 

$24.00 

incl. shipping to foreign countries 

26.60 

o Callbook Supplement, published June 1st 

incl. shipping within USA 

$13.00 

incl. shipping to foreign countries 

14.00 

SPECIAL OFFER 


□ Both N.A. $ International Callbooks 

Incl. shipping within USA 

$4 5.00 

Incl. shipping to foreign countries 

53.50 

Illinois residents Please add 6V.% sales tax. 

All payments must be in U.S. tunds. 


RADIO AMATEUR ■ 1 1 1 


callbook inc 

Dept. F 


925 Sherwood Dr. Box 24 7 

Lake Bluff, IL 60044 

, USA 

Tel: (312)234-6000 MM ' 



"*40 Tl»TL*0«»yi 
7?* NF vr 

760 PG* »TL • 1000> /w 

p FM. CALCULATE BEAM WIDTHS AND STACKING DISTANCES 

■*90 pH-90. ??09»PG“- . 404091 : 3H = g t < 2* ' SIN < BH f2*. 01743321 - > 

-»^0 FV« 66 .S! 1 2 »PG~SSV»W/ « 2* < SINi BV/Z* .01 743331 I I 

900 REM.-.PRINT PRELIMINARY DATA 

910 HOME 

920 PRINT • VAGI PRELIMINARY DA T A“;PRIN T 


830 PRINT -FREQUENCY 

940 PRINT"WAVELENGTH 

p-10 PRINT *■ OF ELEMENTS 

860 PRINT * DI AMf" T ER OF BOOM 

0-»0 PRINT -ELECTPICAL BOOMlENGTH 

880 PRINT -BOOM WAVELENOTHS 


* IFl " MHZ. 

;w;- METERS.• 


860 PRINT -DIAMETER OF BOOM -IBDI’ MILLIMETERS" 

0-»0 PRINT "ELECTPICAL BOOMlENGTH * | INI I TL» I * MILLIMETERS" 

000 PRINT -BOOM WAVELENOTHS •IPG 

090 PRINT -MAXIMUM PRACTICAL GAIN *|SPRINT USING QR<1>|7.B»< LOO (POI/ LOO <10>» 
♦ 9.2 I : PR INT • <j BD * 

900 PRINT -HORIZONTAL BEAM WIDTH “|:PRINT USING SR(3) IBH| :PR I NT - DEGREES’ 

910 PRINT -VERTICAL BEAM WIDTH *|:PRINT USING ••<3»IBV1:PRINT • DEGREES’ 

920 PRINT • STACKING DISTANCES’ 

930 PRINT • HORIZONTAL:- ’I SPRINT USING GR(2)1SHI :PR INT • METERS’ 

940 PRINT ’ VERTICAL S- ’I SPRINT USING OR 12i|SV|:PRI NT ’ METERS" 

9S0 PRINT SPRINT SPRINT *D0 YOU WISH TO CONTINUE WITH THIS DESIGN V-YES N-NO ’I 

960 INR-INKEYR S IF LENI I NR I -0 GOTO 960 

970 IF INR-’Y- OR lNR--y’ GOTO 1000 

980 |F I NR*"N’ OR INR-’n* 00T0 440 

990 BEEP 100,10 S GOTO 960 

1000 HOME SNU«0 

1010 PRINT :PR 1NT ’YOU MAY USE ANY OF THE FOLLOWING TUBING SIZES FOR THE ELEMENT 
S’ 

1020 PRINT .PRINT ’SELECT THE SIZE CLOSEST TO THE COMMERCIAL TUBE SIZE" 

1030 FOR X-l TO 16 
1040 NU"NU♦l 

1090 PRINT "R -1XJ-. "| S PRINT USING ORt3 * { (EL<X»tW»11000i :PR I NT * MM*i 1 

F lEt<X>*W>«1000>12 THEN X«16 
1060 NEXT 

1070 PRINT SPRINT SPRINT SPRINT ‘ENTER THE 4 OF THE TUBING SIZE YOU WISH TO USE • 

1 

1080 INPUT TSR 

1090 IF VAL«TSR» >NU THEN 8EEP 100,10 SOOTO 1000 

1100 TS»VAL<TSR* S TT-EL «TS> S TDU I *TT#wt 1000 

1110 HOME SPRINT "STAND BY THIS WILL TAKE A FEW SECONDS* 

1120 REM...LOAD TUBING SIZE TABLES.. 

1130 NR-"CURVE"SN2R'NR»TSR 
I 140 OPEN -I’,1,N2R 
11S0 FOR X»1 TO 30 
1 160 L INE INPUT II 1 , OR 
I 170 TSIXI-UAL < OR• 

I 190 NEXT 
l190 CLOSE 

1200 REM..CALCULATE ELFMEnT LENGTHS- 

1210 FOR X*7 TO 4? 

1220 IF I«1 THEN LEIX)■WiTS«X-2l•1000 ELSE LE1X I•<W*TS I X - 21 >■1000•BC 
1230 NEXT 

1240 LE»l)=W#RE<TS»*1000 

1250 IF 1=0 ThEN lE< l »»LE«li *BC 

1260 LE•21»WtDRITSl•1000 

1270 jr 1=0 THEN LEI21-LEI2)•BC 

1290 HOME 

1290 PRINT PRESS ANY KEY WHEN THE PRINTER IS READY :BEEP 10.20 
1300 I NR= INI' F Y A ;IF LEN l I NR » 0 GOTO 1300 

1310 LPRINT - YAGI DESIGN DETAILS S ’ 

I 129 I Pit IN • 

1330 LPRINT 1LPPINT 

1340 LPRINT -DESIGN FREQUENCY : ",F{- MHZ.* 

1330 LPRINT -WAVELENGTH : • “.SLPPINT USING OR I 2> iW1SLPR1NT METERS* 

1360 LPRINT -NUMPEP OF ELEMENTS ; *,N 

13*'0 IPRfNT 'DfAMF TER OF BOOM , BD i ‘ MM ’ 

l TP? LPRINT *01 AWE TER of CLEMENTS : lPF II MISMTOUiiS LPRINT mm 

I 790 if 1=1 THEN LPRINT "ELEMENTS APE INSULATED FROM THE BOOM" ELSE LPRINT *ELEM 
ENTS ARC NOT INSULATED FROM AND PASS THROUGH ThE BOO 
M- 

1400 LPRINT “ELECTRICAL BOOM LENGTH S ",INT(TLIJ"MM* 

1410 LPRINT -BOOM WAVE LENGTHS S ’,PG 

1420 LPRINT -MAXIMUM PRACTICAL GAIN S •,S LPRINT USING GA<1I{7.0«! LOG 1PG1/ LG 
G I 101 I *9.21 jlPPJnT * dBD" 

1430 LPRINT HORIZONTAL beam WIDTH : -,:LPRINT USING OR I 31l8 h j: lPRI NT DEGREES 


1440 LPRINT -VERTICAL BEAM WIDTH 


; LPR Ih T USING OR t 2 J iBv i. LPR INT * DEGREES 


|45P LPRINT -HORIZONTAL .TACKING DISTANCE : LPRINT USING QRi2i;SHiS LPRINT 

METER?- 

1460 LPRINT -VERTICAL STACKING DISTANCE S ",S LPRINT USING 08(2)|SVIS LPRINT " 
METEPS- 

I 4 ’*0 1 PRINT :i PRINT 

1480 LPRINT - ELEMENT LENGTH? IN MILLIMETERS. DISTANCE FROM REFLE 

CTOR MM. * 

|4V0 I PRINT - ■ICMttMtXMMMtMStani . ..........c ................... 



30 G3 May 1986 


^ 209 
















"REFLECTOR 


LPRINT USING Ot(3l iLE 111 , : LPRINT , 
: L PPINT USING U*1Jl 1LE«2> , 1 LPRINT 


LPRINT ,:L 


lpRInt,:l 


,:lprint ,:lpri 


ELEMENT SPACING IN MILLIMETERS 


■reflector 
-DRIVEN 
TO N | 

" DIR " 5 X - 21 - 


DRIVEN '.ILPRINT USING Q*l3)|DSll’ 
DIR I“,:lPRINT USING Q*l3)}DSt2' 


DIR "IX-l,’.LPRINT USING G*«3• SDS< - I 


1^00 L PPI NT 
IS10 L PPI NT 
PPINT - 0* 

|K?0 LPRINT “DRIVEN 
PPINT USING Q*f3>J SP < I » »u« 1 000 
1?30 PS=SP<I>tW«1000 
1^40 FOR X*3 TO N 
1330 PS«PS*€P<X*1»»W*1000 

I960 L PPI NT -DIRECTOR n "|X-?,; IPPINT USING O*(3» ILE»X) , :LPRINT 
NT USING QV<3>1 PS 
13?0 NEXT 
1380 LPRINT 
1390 LPRINT 
1600 LPRINT 
1610 LPRINT 
1620 LPRINT 
1630 L PPINT 
164P FOP X* 

1630 IPPINT 
1660 NEXT 

1630 LPRINT iLPRINT ;LPPINT" NOTES" 

16B0 LPRINT :LPRINT “l. THE DIMENSIONS ARE FROM CENTER TO CENTER IN ALL CASES" 
16R0 LPRINT - FOR EXAMPLE THIS MEANS THE DOOM MUST BE CUT LONGER THAN THAT G1 
VEN* % 
l*»00 L PPINT " 
l*M0 t PR I NT •?. 

EMENT . • 

f?20 LPRINT -3. 

fSP LPRINT *4 
ABOVE 400MH?.- 
1**40 LPRINT -5. 
l-’Se LPRINT -6. 

R, • 

1* T 60 HOME :FOR X- I TO 8:LPPINT : NEXT 
f»30 PRINT -ANOTHER CALCULATION * Y* YES 
I **80 IN**INKEY*:IF LEN C I N* 1 «0 GOTO 1300 
l "*9p IF IN* • • Y* OR IN* ■ *y• THEN GOTO 440 
1P00 IF IN»* *N* OR IN** *n * THEN END 
1010 BEEP 100,20 :GOTO 130® 

1020 HOME :PPINT :PR INT -THIS PROGRAM WILL DESIGN LONG YAG 
1030 PRINT • WITH ANY NUMBER OF ELEMENTS BETWEEN 6 AND 40* 

1940 PRINT :PRINT -.PRINT 

1030 PRINT • THE PROGRAM IS BASED ON ARTICLES BY GUNTER HOCK- 
1060 PRINT - AND PUBLISHED IN VHF. COMMUNICATIONS" 

1830 PRINT IPRINT :PRINT 

1800 PRINT - YOU WILL REQUIRE A LINE PRINTER TO OBTAIN THE RESULTS" 

1B90 PRINT :PRINT :INVERSE :PRINT "PRESS ANY KEY TO CONTINUE NORMAL:BEEP 20, 


TO BE ABLE TO MOUNT THE ELEMENTS." 

IF YOU WANT WIDE BANDWIDTH USE A FOLDED DIPOLE AS THE DRIVEN EL 


THE DRIVEN ELEMENT DIMENSION IS THE LENGTH OVERALL." 

YOU MUST WORK TO AN ACCuRAC OF BETTER THAN IMM AT FREQUENCIES 


ACCURACY BELOW 400MH3 SHOULD BE WITHIN 1.3 MM.- 

CLEMENT MOUNTING MUST BE BETTER THAN .3 MM OF THE ELEMENT CENTE 


N*NO *| 


ANTENNAS" 


1C 


1900 IN*-INKEY* 

1910 HOME 
1920 RETURN 
1930 END 


IF LEN I IN*•*0 GOTO 1900 


be asked if you wish to correct any input. If all is correct the screen displays 
the information shown in fig. 1 Once again, you're asked whether you wish 
to continue or go back and change any input value. 

If the design is acceptable, you next select the size of the tubing to use for 
the elements. Depending on the frequency, up to 16 different sizes of element 
material will be offered. Choose the size nearest the one you can readily buy 
from your supplier. The screen will now clear and after about 15 seconds, the 
computer will ask if the printer is ready, then print out the complete design. 


DIRECTION FINDING? 


* Interference Location 


★ Stuck Microphones 


★ Cable TV Leaks 


Security Monitoring 



★ VHF and UHF Coverage 


★ Computer Interface 


★ Speech Synthesizer 

★ 12 VOC Operation 


New Technology (patent pending) converts any VHF or UHF FM receiver into an 
advanced Doppler shift radio direction finder Simply plug into receiver's antenna 
and external speaker jacks. Uses four omnidirectional antennas. Low noise, high 
sensitivity for weak signal detection. Call or write tor full details and prices. 


H DOPPLER SYSTEMS. INC. 5540 L Charter Oak, (602 ) 998-1151 

Scottsdale, AZ 85254 


^ 223 


RF 

TRANSISTORS 


FRESH STOCK - NOT SURPLUS 
TESTED - FULLY GUARANTEED 



2-30 MHz 12V C 

28V) 


P/N 

Rating 

Each 

Match Pr 

MR F 406 

20W 

114.50 

$32.00 

MRF412./A 

SOW 

18 00 

45.00 

MRF421 

100W 

25.00 

56.00 

MRF421C 

now 

— 

60.00 

MRF422* 

150W 

38.00 

8200 

MRF426./A* 

25W 

1800 

4200 

MRF428* * 

150 W 

55 00 

125.00 

MRF433 

12.5W 

12 00 

30 00 

MRF435* 

150W 

42.00 

90 00 

MRF44B.IA 

30 W 

12.50 

30.00 

MRF450./A 

SOW 

14.00 

31.00 

MRF453./A 

60W 

15.00 

35.00 

MRF4S4./A 

SOW 

16.00 

36 00 

MRF455./A 

60 W 

12.00 

2800 

MRF458 

SOW 

20 00 

46 00 

M R F 460 

60W 

18 00 

42 00 

MRF464* 

SOW 

25.00 

60.00 

MRF466" 

40 W 

18.75 

48 00 

MRF475 

12W 

3.00 

900 

MRF476 

3W 

2.75 

800 

MRF477 

40W 

11 00 

25 00 

MRF479 

15W 

1000 

23.00 

MRF465" 

15W 

600 

1500 

MRF492 

90W 

18.00 

40 00 

SRF2072 

75W 

15.00 

33.00 

SRF3662 

110W 

28.00 

60 00 

SRF3775 

75W 

15.50 

34.00 

SRF3795 

85W 

16.50 

37 00 

CD2S45 

50W 

2300 

5200 

SD1076 

70W 

17 00 

40 00 

S01451 

SOW 

15.00 

36.00 


Selected High Gam Mat erred Quads Available 

VHF/UHF TRANSISTORS 


MRF212 

Rating 

10W 

MHz 

136-174 

Net Ea Matcn Pi 

*16 00 - 

MRF221 

15W 

136 174 

1000 

— 

MRF222 

25W 

136 174 

1400 

— 

MRF224 

40W 

136 174 

13 50 

32 00 

MRF231 

3.5W 

86 88 

1000 

— 

MRF234 

25W 

66 88 

1500 

39 00 

MRF237 

4W 

136 174 

3.00 

— 

MRF238 

30W 

136 174 

1200 

— 

MRF239 

30 W 

136 174 

1500 

— 

MRF240 

40W 

136 174 

18 00 

— 

MRF245 

80 W 

136 174 

28 00 

65 00 

MRF247 

75W 

136 174 

27.00 

63 00 

MRF250 

SOW 

27 174 

20.00 

46 00 

MRF260 

5W 

136 174 

7 00 

— 

MRF261 

10W 

136 174 

900 

— 

MRF262 

15W 

136 174 

900 

— 

MRF264 

30 W 

136 174 

13 00 

— 

MRF607 

1.75W 

136 174 

3 00 

— 

MRF641 

15W 

407 512 

22.00 

— 

MRF644 

25W 

407 512 

24.00 

54 00 

MRF646 

40 W 

407 512 

26.50 

5900 

MRF648 

SOW 

407 512 

3300 

6900 

2N3866* 

1W 

30 200 

1 25 

— 

2N4427 

1W 

136 174 

1 25 

— 

2N5591 

25W 

136 174 

13 50 

34 00 

2N 5642* 

20W 

30 200 

13.75 

34 50 

2N5945 

4W 

407 512 

1000 


2 N 5946 

10W 

407 512 

12 00 

— 

2 N6080 

4W 

136 174 

6 25 

— 

2N6081 

15W 

136 174 

7.50 

— 

2N6O02 

25W 

136 174 

8.90 

— 

2N6063 

30W 

136-174 

9 30 

24 00 

2N6064 

40 W 

136 174 

11.75 

28 50 

MRF134" 

5W 

TMOS PET 
2-200 

$10.50 

_ 

MR FI 37* 

30W 

2-200 

22 50 

— 

MRF138* * 

30W 

1.5-150 

3500 

— 

MRF150* * 

150 W 

1.5-150 

80 00 

— 

MRF172* 

80 

2 200 

65.00 

— 


Selected, matched finals lor Kenwood. Yaesu 
Icom. Atlas, etc Technical assistance and cross 
reference information on CO. FT. RF. SRF. SO P'Ns 

QUANTITY DISCOUNTS AVAILABLE 
WE SHIP SAME DAY C.O.D./VISA/MC 

INFORMATION AND CALIF. ORDERS: (619) 744-0728 
OUTSIDE CALIF. ORDER DESK: 800-854-1927 

|W| 
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RF PARTS 

1320-16 Grand Ave.. San Marcos 
California 92069 |619| 744 0726 





VAGI PRELIMINARY DATA 


FREQUENCY 
WAVELENGTH 
tt OF ELEMENTS 
DIAMETER OF BOOM 
ELECTRICAL BOOMLENGTH 
BOOM WAVELENGTHS 
MAXIMUM PRACTICAL GAIN 
HORIZONTAL BEAM WIDTH 
VERTICAL BEAM WIDTH 

STACKING DISTANCES 
HORIZONTAL:- 1.603 METERS 

VERTICAL 1.434 METERS 


432 MHZ. 

.693963 METERS. 
15 

20 MILLIMETERS 
2803 MILLIMETERS 
4.04 

13.93 dBD 
25 DEGREES 
28 DEGREES 


fig. 2. Preliminary data display. 


The first part of the printout provides the charac¬ 
teristics of the Yagi followed by the element lengths 
and the progressive distance from the reflector to each 
element. The next section gives the distance between 
the centers of the elements and concludes with some 
notes about the construction of the antenna. 

The program is simple to use, in that any numerical 
input requires the pressing of the enter (return) key, 
but any input requiring a "Y" or "N" does not. Either 
upper or lower case may be used for the "Y" or "N" 
inputs. In the version shown, a high pitched tone is 
sounded when the computer requires an input and a 
low tone is sounded when it receives an unexpected 
input — i.e., when you've made a mistake. (This fea¬ 
ture can easily be removed if your computer doesn't 
support the BEEP command.) 

typing in the program 

There's a lot of typing to do. No errors are allowed. 
The main program should pose no real problem, but 
the data files are a real chore. You may use the listing 


?P DIM A <39 I ; 0*“"CURVE ■■ 

3p PRINT “WHAT IS. THE NUMBER OF THE CURVE VDU WISH TO ENTER 

40 F*=0«*C* 

Tie PRINT "ENTER THE VALUES FOR The CURVE" 

6® FOR y«l TO 38 

"9 print xj","j:I nput aim 

08 NEXT 
9p HOME 

1«0 PRINT "THESE APE THE VALUE FOR CURVE« i C 

IIP PRINT 

12P PRINT 

120 FOR X“1 TO 38 

14P PRINT "0 ! XI". "" :A<M. 

130 NEXT 
160 PRINT 

1 *’0 PRINT “APE ALL TMF VALUES CORRECT Y =Y 


=NO":INPUT 


IF 


>*= " 


GOTO 230 
GOTO 210 


190 IF A*="N 
2O0 GOTO 170 
21P PRINT 11 UHIC 
220 PRINT "WHAT 
230 INPUT AID) 

2-S0 GOTO 100 
250 HOME 

?60 PRINT '■OUTPUT TO DISC 
270 OPEN "■O’ . 1 , F* 

280 FOP >:= 1 TQ 33 
270 PRINT ttl,A < X) 

300 NEXT 

310 CLOSE 

320 PRINT "END OF PROGRAM 
330 END 


IS INCORRECT" :INPUT D 
THE COPRECT VALUE FOR :- 


fig. 4. Program to input data files. 


VAGI DESIGN DETAILS 


DESIGN FREQUENCY : 

WAVELENGTH ;- 

NUMBER OF ELEMENTS : 

OIANETER OF BOOM :- 
DIAMETER OF ELEMENTS :- 
ELEMENTS ARE NOT INSULATED 
ELECTRICAL boom LENGTH :- 
BOOM WAVE LENGTHS :- 
MAXIMUM PRACTICAL GAIN 
HORIZONTAL BEAM WIDTH : 
VERTICAL BEAM WIDTH :- 
HORIZONTAL STACKING DISTANCE 
VERTICAL STACKING DISTANCE :■ 


143.823 MHZ. 
2.P56 MEIERS 



10.3 MM 


FROM AND PASS THROUGH THE BOOM 
3813 Mil 

I. 653 

II. 27 dBD 
37. 3 DEGREES 
45.4 DEGREES 

3. 216 METERS 
2.662 METERS 


ELEMENT LENGTHS IN MILLIMETERS. 


DISTANCE FROM REFLECTOR MM. 


REFLECTOR 1009.’ 

DPIVCN 95 "'.3 

DIRECTOR •* 1 909.6 

DIPE T T OP » 7 899.3 

riRECrnt? n 7 T09. 3 

OIREdOR 0 4 880.2 

DIRECTOR 0 5 871.0 

DIRECTOR 0 6 86 J .8 

DIRECTOR N ’ 35’.0 


FlEMENT SPACING IN MILLIMETERS 


0 

493.4 

647.6 

1017.6 

1439.6 

1973.6 
2349.2 
3166.0 

3813.6 


REFLECTOR 
DRIVEN 
DIP 1 


134 

3 -’0 
442 
314 
573 


1. THE DIMENSIONS APE FPOM CENTER TO CENTER IN ALL CASES 

FUR EXAMPLE TMI* means the BOOM must BE CUT LONGER THAN THAT GIVEN 
TO BE ABLE TO MOUNT The ELEMENTS, 

I*. IF YOU WANT WIDE BANDWIDTH U2E A FOLDED DIFOLE AS THE DRIVEN ELEMENT. 

3. THE DRIVEN ELEMENT DIMENSION IS THE LENGTH OVERALL. 

4. mu MUST WORK TO AN ACCURACY OF BETTER THAN 1MM AT FREQUENCIES ABOVE 400MHZ. 

5. ACC'JPAC v BELOW 400MHZ SHOULD HE WITHIN 1.5 MM. 

6 . ELEMENT MOUNTING MUST BE BETTER THAN .5 MM OF THE ELEMENT CENTER. 

YAGI DESIGN DETAILS 


DESIGN FREQUENCY 432.3 MHZ. 

WAVELENGTH 0.693 METERS 

NUMBER OF ELEMENTS :- 20 

DIAMETER OF BOOM 19 MM 

DIAMETER OF ELEMENTS 1- 6.1 (W 

ELEMENTS ARE NOT INSULATED FROM AND PASS THROUGH THE BOOM 


ELECTRICAL BOOM LENGTH : 

BOOM WAVE LENGTHS 
MAXIMUM PRACTICAL GAIN :- 
HORIZONTAL BEAM WIDTH 1 - 
VERTICAL BEAM WIDTH : - 
HORIZONTAL STACKING DISTANCE 
VERTICAL STACKING DISTANCE 


183 MM 
..035 

3.Z9 dBD 
21.1 DEGREES 
21.9 DEGREES 


ELEMENT LENGTHS IN r 


DISTANCE FROM REFLECTOR f 


REFLECTOR 

DRIVEN 

DIRECTOR I* I 
DIRECTOR 0 7 

DIRECTOR *1 3 

DIRECTOR 0 4 

DIRECTOR 0 5 

DIRECTOR ** 6 

DIRECTOR * 7 

DIRECTOR 4 0 

DIRECTOR 9 9 

DIRECTOR *• 10 

DIRECTOR 4 11 

DIRECTOR 0 12 

DIRECTOR 4 13 

DIRECTOR 4 14 

DIRECTOR 0 tS 
DIRECTOR n 16 
DIRECTOR 0 I7 
DIRECTOR 4 18 


323. z 

306. 3 
302.4 

298.8 
295. 1 

291.6 

288.8 
286.2 

283.6 
281 - 8 


280.0 

270.6 



2-’4.8 


271.6 
270. ’ 


ELEMENT SPACING 


MILLIMETERS 


213.3 
343. 1 



1733.7 

2003.2 

2263.2 
2330.0 

2800.4 

3074.2 

3351.4 

3628.7 
3906.0 

4183.2 


REFLECTOR 


DRIVEN 
DIR 1 
DIR 2 
DIR 3 
DIR 4 
DIR 5 
DIR 6 
DIR 
DIR 8 
DIR 9 
DIR 10 
DIR 1 1 
DIR 12 
DIR 13 
DIR 14 
DIP 15 
DIR 16 
DIR I’ 


DRIVEN 
DIR 1 
DIR 2 
DIR 3 
DIR 4 
DIP 5 
DIR 6 
DIR 7 
DIR 8 
DIR 9 
DIR 10 

- DIR 11 

- DIR 12 

- DIR 13 

- DIR 14 

- DIR 15 

- DIR 16 
DIR 17 
DIR 18 


166.4 

52.0 

124.8 

149.0 

173.3 
194. I 

207.9 

218.3 
22?. 7 
2 70. 1 
24 9.5 

259.9 

266.9 
7 70.3 
273.8 

277.3 

277.3 
277. 3 


NOTES 

1. THE DIMENSIONS ARE FPOM CENTER TO CENTER IN ALL CASES 

FOR EXAMPLE THIS MEANS THE BOOM MUST BE CUT LONGER THAN THAT GIVEN 
TO BE ABLE TO MOUNT THE ELEMENTS. 

2. IF YOU WANT wrDE BANDWIDTH USE A FOLDED DIPOLE AS THE DRIVEN ELEMENT. 

3. THE DRIVEN ELFMENT DIMENSION IS THE LENGTH OVERALL. 

4. YOU MUST WORK TO AN ACCURACY OF BETTER THAN 1MM AT FREQUENCIES ABOVE 400MHZ. 
3. ACCURACY BELOW 600MHZ SHOULD BE WITHIN t.3 MM. 

6 . ELEMENT MOUNTING MUST BE BETTER THAN .5 MM OF THE ELEMENT CENTER. 


fig. 3. Sample printouts. 
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CURVE! CURVE2 CURVES CURVE* CURVES 


4478 .4440 .4418 

4433 .4401 .437 

4389 .4396 .4323 

,4394 .4316 .4281 

4316 .4277 .4239 

4281 .4242 .4204 

4291 .4211 .4172 

,4222 .4181 .4141 

4196 .4196 .4116 

,4179 .4139 .4094 

4130 .4117 .4076 

,4141 .41 .4030 

,4129 .4083 .404? 

4109 .4067 .4026 

4096 4093 .4011 

4082 .4039 .3999 

4071 .4027 .3984 

406 .4016 .3972 

4048 .4004 .3999 

4036 .3992 .3947 

4026 .3981 .3937 

4017 .3972 .3926 

4009 .3963 .3910 

4 .3994 .3908 

3992 .3946 . 39 

3989 .3939 .3892 

3979 .3932 .3884 

3971 .3924 .3876 

3969 .3917 .3869 

396 .3912 .3063 

3994 .3909 . 3897 

3949 .39 .3891 

3943 .3894 .3845 

3938 .3889 .3839 

3933 .3884 .3834 

3929 .3879 .383 

3929 .3879 .3B29 

3922 .3871 .3821 


4388 

,4338 

429 

.4249 

42 

4169 

4132 

.41 

4076 

.4034 

.4039 

4017 

3984 

3968 

3992 

394 

3920 

3919 

3903 

3892 

380 1 

3872 

3862 

3894 

3846 

3837 

3829 

3821 

3815 

3808 

3802 

3796 

379 

3785 

378 

3779 

377 


4366 
,4319 
4267 
4?2 
4 1 75 
,4138 

4072 
4047 
. 4024 
4005 
3986 
3° 69 
. 3993 
3V37 
3921 
3908 
3896 
3883 
3871 
386 
3»49 
3»4 
3H3 
3821 
3813 
3804 
3 796 
3 ■•88 
3 -01 
3-'74 
3 '68 
3 '63 
3 *36 
3 ’51 
3 746 
3 '4 1 
J'36 


CURVE6 CURVE7 


CURVES CURVE9 CURVE 10 


4345 .4323 .4301 

4273 .427 .4247 

4243 .422 .4195 

4196 .4171 .4144 

4191 .4126 .4098 

4112 .4085 .4036 

4077 .405 .4019 

4043 .4013 .3983 

4019 .399 .3937 

3993 .3963 .3933 

3974 .3944 .3911 

3933 .3924 .3891 

3937 .3906 .3073 

3921 .389 .3857 

3903 .3074 .3841 

3889 .3898 .3826 

3876 .3844 .3812 

3864 .3832 .3799 

3852 .382 .3786 

3B4 .3808 .3774 

3029 .3797 .3763 

3817 .3785 .3791 

3807 .3779 .374 

3797 .3763 .373 

3709 .3796 .3721 

378 .3747 .3711 

3772 .3739 ,3703 

3763 .373 .3693 

3754 .3721 .3689 

3747 .3713 .3677 

374 .3706 .367 

3734 .37 .3664 

3729 .3696 .3638 

3722 .3688 .3691 

3716 .3682 .3643 

3711 .3677 .364 

3706 .3672 .3639 

3702 .3668 .363 


4279 
4223 
. 41 71 
4118 
407 
4027 
3909 
3932 
3925 
39 

3879 

3038 

3841 

3825 

3809 

3793 

3779 

3766 

3793 

374 

3728 

3716 

3706 

3699 

3685 

3676 

3666 

3657 

3648 

364 

3633 

3627 

3621 

3613 

3607 

3602 

3997 

3992 


4 257 
42 

.0 146 
4091 
4042 
3990 
3958 
392 
3892 
3868 

3329 
3308 
3792 
3 776 
:j 761 

3747 

*733 
7719 
T 706 
1694 
3682 
’671 

363 

364 
363 
362 
'•612 
3604 
3997 
3591 
3983 
3976 
*97 
3565 
’,96 
*394 


CURVE 11 CURVE12 CURVE 13 CURVE 14 CURVE19 CURVE16 


.4231 .4206 

.4173 .4146 

.4117 .4089 

.4062 .4034 

.4011 .3981 

.3763 .3933 

.3926 .3894 

.3088 .3897 

.386 .3828 

.3839 - 3003 

.3813 .378 

.3792 .3798 

.3774 .3739 

.3757 .3722 

.3741 .3706 

.3726 369 

.3711 .3674 

.3697 .3661 

.3683 .3646 

.3669 .3633 

.3657 .3619 

.3645 .3607 

. 3633 .3596 

.3627 .3384 

.3612 .3973 

.3602 .3563 

,3992 .3593 

.3582 .3343 

.3973 .3333 

.3963 .3323 

.3337 .3317 

.3331 .331 

.3343 .330Z 

.3336 . 3493 

.3529 .3488 

.3323 .3482 

.3518 .3475 

.3511 .3468 


.410 .4193 

.4119 .0089 

.400 .4028 

.4003 .3973 

.393 .3918 

.39 .3869 

.3862 .383 

.3829 .3792 

.3796 .3762 

.377 .3736 

.3747 .3713 

.3725 .3691 

.3705 .3671 

.3687 .3653 

.3671 .3636 

.3655 .362 

.3638 .3604 

.3625 .399 

.361 .3579 

.3996 .3561 

.3982 .3547 

.397 .3935 

.3939 .3523 

.3346 .3311 

.3333 .33 

.3323 .3489 

.3315 .3479 

.3303 .3469 

.3496 .346 

.3406 .3451 

.3477 .3441 

.347 .3434 

.3462 .3426 

.3433 .3419 

.3447 .341 

.344 .3403 

.3433 .3396 

.3425 .3388 


4127 .41 

406 .403 

3997 .3963 

3941 .3909 

3B83 .3853 

3838 .3807 

3798 .3746 

3738 .3728 

3728 .3694 

3703 .3669 

368 .3646 

3636 .3622 

3636 .3602 

3618 .3384 

3601 .3366 

3386 .3531 

3369 .3333 

3353 .332 

334 .3303 

3323 .349 

3311 .3476 

3499 .3464 

3487 .3432 

3473 .344 

3464 .3429 

3433 .3417 

3442 .3406 

3432 .3396 

3423 .3387 

3415 .330 

3406 .337 

3398 .3362 

3391 .3353 

3382 .3346 

3373 .3336 

3367 .333 

3359 .3322 

3352 .3313 


fig. 5. Sample data files. 


10 MOME 

10 INPUT "OVERALL DIMENSION OF OIOPLE IN MM I - “;DO 
30 INPUT "INTERNAL DIMENSION OF FOLDED DIOPLE IN MM :- “5T :R*T/2 
40 INPUT "DIAMETER OF ELEMENT I- "}DE 
50 A=2*(D0-2*(DE+R>) 

60 C=2*22/2*<R+DE) 

7P D=A*C 

80 PRINT "TOTAL LENGTH OF MATERIAL REQUIRED I - "j D; “ MM“ 

90 PRINT “START OF BENDS FROM CENTER OF ELEMENT "5A/4;" MM." 
100 END 


fig. 6. Program to calculate material for a folded dipole. 


in fig. 2 to help with this task. This program enables 
you to enter the values for the file and then check the 
results before writing the file to the disc. 

If your computer has graphic capabilities, it's a good 
idea to draw the curves on the screen from the saved 
data files. The curve should be smooth, — no bumps. 
Any points out of line means you have a wrong value 
in the file that must be corrected. 

folded dipole construction 

If you're going to use a folded dipole as the driven 
element, the program shown in fig. 3, which gives the 
length of tubing required and the points at which the 
bends forming the folded dipole should be started, will 
save some time. You simply enter the overall dimen¬ 
sion of the dipole, the inside dimension of the folded 
dipole, and the diameter of the tubing. 

The computer then specifies tubing length and the 
distance from the center of the element to the point 
to start the bend. (Once you start building the actual 
antenna, be sure your tube bender doesn't flatten the 
tube as it bends. If it does, don't forget to make 
allowance for this.) 

when all else fails, read the screen 

Several Amateurs here in VK4 have worked on the 
program, and we believe that it should, by now, be 
just about bug-free. After using the program a few 
times, you'll find designing Yagis much easier. 

I am continually amazed at how earlier versions of 
the program have made their way around the world. 
Should you happen to have a copy of one of the earlier 
versions, it's important to replace it with this updated 
version, since the earlier versions had some errors and 
included none of the latest improvements. 

acknowledgement 

In the original articles six tubing sizes were shown 
on the graph; Allan, VK4KAZ, spent many hours draw¬ 
ing the other curves and reducing them to the values 
shown in the data files. 
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1. Gunter Hoch, DL6WU, "More Gain with Yagi Antennas," VHF Commu¬ 
nications , Volume 9 (3/1977), (4/1977); Volume 14 (3/1982). 
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R&L ELECTRONICS 
HAMILTON. OHIO 


m@§y w 

The radio. 


KENWOOD 


TS-940S 


575 main st 


45013 
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FT-757GX 




WE STOCK ALL MAJOR LINES OF AMATEUR RADIO EQUIPMENT, ANTENNAS, 
TOWER. AND RADIO ACCESSORIES. 


STORE HOURS 
Monday-Friday 


COD’S WELCOME! 


CALL OR WRITE FOR OUR FREE CATALOGUE 


10:00 A.M. to 6:00 P.M. 
Saturday 10:00 A M. to 
3:00 P.M. 


WE SERVICE WHAT WE SELL! 


BUY — SELL — TRADE 

513-868.6399 



Gunnplexer/ 

& occe/zorie/ n 


A. Microwave Associate* 10 QHz Qunnplexer. Two ol that* tranacalvara can fotfn tha haart ol a 10 QH> 
communication ayatam lor voice, mew, video or data tranamiaalon. not to mantlon mountalntop DXIngl 
MA87141-1 (pair ol 10 mW tranacalvari) *251.05 Higher powar unlta (up to 200 mW) available. B. Micro¬ 
wave Aaaoclataa 24 QHz Qunnplexer. Similar eharacterietlce to 10 QHz unit MA87820-4 (pair ol 20 mW 
tranacalvara) *730.20. C. Thle aupporl modulo la designed lor uaa with tho MA07141 and MAS7S20 and 
proaldoa alt ol tha circuitry lor a lull duplax audio Iranecelve ayatam. Tha board contalna a low noise. 
30-MHz Im receiver, modulalora lot voice and mew operation. Qunn diode regulator and varactor aupply. 
Meter outputa ora provided lor monitoring received elgnal levele, dlacrlmlnator output and varactor tuning 
voltage. RXMR30VD aaaembled and teated *110.05. D. Complate, ready to uaa communication ayatam 
lor voice or mew operation. Ideal lor repeater linking. A power aupply capable ol delivering 13 volte dc 
at 260 mA (lor a 10 mW verelon), microphone, and headphone andfor loudspeaker are the only additional 
llama needed lor operation. The Qunnplexar can be removed lor remote mounting to a tower or 2 or 4 
toot parabolic antenna. TRIfWA (10 QHz, 10 mW) *389.85. Higher power unite available. TR24QA (24 QHz, 

20 mVH) *638.85. Aleo available: hom, 2 and 4 loot para¬ 
bolic antennae. Qunn, varactor and datector diodea, 
eearch and lock ayateme, oaclllator modules, waveguide, 
tlangea, ale. Cell or write lor additional information. Let 
ARR take you higher with quality 10 and 24 QHz equipment! 


Advanced 

Receiver 


Research 

Box 1242 • Burlington CT 06013 


203 582-9409 



CANOPIES 

All weather protection 
for outdoor shows 

SLANT. PEAK OR FLAT ROOFS 
FREE STANDING • FAST SET-UP 
NO TOOLS REQUIRED - 
SNAPS TOGETHER 
WHITE OR BLUE TARPS 
FITS IN THE TRUNK OF A CAR 
JOINTS & PARTS 

PACK AOI COMPLETE - 

READY TO USE 

MONEY BACK GUARANTEE 

Free brochure on request 

Elaine ? 0 JXW? 

ij ltfin HIGHW00D. IL 60040 
IWUMIfUl (312)433-0106 

_///<?. 
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Home Satellite TV* Systems 
just never looked so 
compatible. 



IMAGINATION, DESIGN 
& SELECTIVITY 

When the "boys upstairs" at Raydx decide to 
develop a great new product, they do it right! 
Imagine a High Strength, Extruded Alumi¬ 
num Horizon-to-HorizonPolar Mount with a 
Motorized Actuator that’s more compact and 
lighter in weight than any other on the 
market today, yet still capable of getting 


THE BEST BUILT DISH IN AMERICA 

The original Deep-Dish, See-Thru Aluminum Mesh 
Design that outclasses everyone else with quality con¬ 
struction, great looks, and ease of installation Our 
105-ft., 8.5-ft. and Expandable 6-ft Dishes are light¬ 
weight yet built to last using “Stronger-than-Steel” 
heat treated extruded aluminum and rust-inhibiting 
stainless steel hardware. Our exclusive Weather Guard 
fin ish coat Is the real choice to withstand a lifetime of 
environmental punishment. This unbeatable combi¬ 
nation of rugged 

construction and _ 

quality finish 
gives Raydx the 
market edge I 
across the board. 


V- .yfm 

v ' • 

. s- . - 
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1000 ft/lbs Torque. Well, that’s the design 
that’s got the TVRO Industry so excited. 
The engineers at Raydx found that existing 
Geo stationary satellite tracking systems 
just couldn’t meet the company’s exacting 
standards for superior performance, depen¬ 
dability and consumer appeal. So they 
suggested that Raydx. the Leader In Dish 
sales manufacture their own. And that’s Just 
what they did. 

After comprehensive R S’ D work the "boys 
upstairs" selected a design that is destined to 
be come legendary, making linear actuators 
virtually obsolete. A precision built Horizon- 
to-Horlzon Polar Mount with Motorized 
Actuator that’s precisely what everyone’s 
been looking for. 


TOTALLY COMPATIBLE 


This season Raydx will introduce 
the first “Totally Compatible" home 
satellite TV system. A system engi¬ 
neered to give outstanding perfor¬ 
mance and years of TV viewing 
pleasure - both inside and out. Watch 
for all the exciting details in 
months to come. 


SATELLITE SYSTEMS. LTD. 


-- 205 


Compatible good looks, compatible price. 

9 Oak Drive, Silver Springs Shores Industrial Park P.O. Box 4078. Ocala. Florida 32678-4078 

(904) 687-2003 


RAYOX SATELLITE SYSTEMS. LTD 


PATENT PENDING 







EIMAC Tubes Provide Superior 
Reliability at radio station KWAV 
over 112,000 hours of service! 









MONTEREY, CALIFORNIA 


Ken Warren, Chief Engineer at 
KWAV reports that their 10 kW 
FM transmitter went on the air in 
November, 1972, equipped with 
EIMAC power tubes. The origi¬ 
nal tubes are still in operation af¬ 
ter over 13 years of continuous 
duty! 

Ken says, "In spite of terrible 
power line regulation, we've had 
no problems with EIMAC tubes. 
In fact, in the last two years, our 
standby transmitter has oper¬ 
ated less than two hours!" 

Transmitter downtime means 
less revenue. EIMAC tube relia¬ 
bility gives you more of what you 
need and less of what you don't 
want. More operating time and 
less downtime! 

EIMAC backs their proven tube 


reliability with the longest and 
best warranty program in the 
business. Up to 10.000 hours for 
selected types. 






I *Wm 


■ 





Quality is a top priority at EIMAC. 
where our 50-year charter is to 
produce long-life products. 


Send for our free Extended War¬ 
ranty Brochure which covers 
this program in detail. 

Write to: 


Varlan EIMAC 
301 Industrial Way 
San Carlos, CA 94070 
Telephone: (415) 592-1221 


varian 
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fig. 1. Resistance of transformer wind¬ 
ings plus resistor R in series with recti¬ 
fier limits inrush current to filter capac¬ 
itor C. 


OFF 



fig. 2. Shorting-type primary switch pro¬ 
vides low voltage to supply until capac¬ 
itor is charged. 


the greatest contest 
ever staged 

One of the high points of Amateur 
Radio is the annual ARRL DX contest, 
one of the oldest contests in the game. 
While the rules have changed from 
year to year, the aim of the contest is 
still the same: to work as much DX as 
possible in a given span of time. 

In May, 1934, QST announced "the 
greatest DX contest ever staged!" The 
results of the 1933 contest had finally 
been tabulated and the scores were 
sky-high. NY1AB (Canal Zone), for 
example, amassed a breathtaking 
25,000 points, working as many as 16 
stations in an hour. And W3ZI topped 
the US entries with his grand total of 
33,000 points. (Today it's not unusual 
for a contestant to pile up over a mil¬ 
lion points and work stations at over 
250 contacts in a single hour). 

What equipment were hams using 
in those long-gone days? The 1933 
Sweepstakes provides a clue. Over 64 
percent of the hams who submitted 
sweepstakes scores were running less 
than 50 watts and over 85 percent of 
the entries ran less than 400 watts. An 
amazing 15 percent of the contestants 
ran less than 20 watts. 

In passing, QST noted that many 
high-speed CW operators were run¬ 
ning at 25 to 30 WPM in the contest 
and that, in general, code speed on the 
DX bands was gradually increasing, 
year by year. Of course, there were 
only about 10 percent as many hams 
licensed in 1933-34 as there are today! 

Finally it should be noted that dur¬ 
ing the 1930's, most ham gear — 


receiving as well as transmitting equip¬ 
ment — was home-made. Very few 
items of commercial manufacture were 
available, and the money to buy it was 
absent, for these were the years of the 
Great Depression. 

Now I see the wheel has turned full 
circle. The Canadian Department of 
Commerce is proposing that it will 
require Canadian Amateurs to possess 
a special, advanced-type license if they 
want to put home-made equipment on 
the air! 

Doesn't that seem to be placing a 
roadblock in the path of experimenters 
who want to build equipment? Experi¬ 
menters should be encouraged, not 
harassed with the problem of getting 
a special license to do what should 
come naturally! 

is your line voltage 
really 117 volts ac? 

Have you ever checked your line 
voltage with a good RMS responding 
meter of known accuracy? You may be 
surprised if you do. In my case, the 
voltage varies over a small range from 
minute to minute and takes interesting 
swoops and dives during the day. 
Most of the time it runs about 123 
volts, but it has dropped as low as 115 
volts. Using a borrowed memory 
'scope, it was found that short dura¬ 
tion "spikes" of over 1000 volts could 
be observed. These were probably due 
to the collapsing electric field of induc¬ 
tive devices on the line at various 
points. The oil burner motor in my 
house, in particular, puts a nasty high- 
voltage spike on the power line. 


Ham gear and computers can be 
protected from most primary line tran¬ 
sients by virtue of inexpensive, easily 
available surge suppressors. These 
devices will protect our equipment 
from low-energy power line "spikes," 
which are the most common. More 
robust, industrial surge suppressors 
are required if you're served by a 
power line that also serves industrial 
users. 
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But what about transients and cur¬ 
rent surges generated within your own 
equipment? A surge suppressor on the 
power line won't help in such cases. 

surge protection 

It's important to incorporate surge 
protection in a transmitter power sup¬ 
ply to make sure that components are 
not destructively overloaded during the 
operating cycle. Diode rectifiers and 
transmitting tubes are particularly vul¬ 
nerable in this respect. 

In the case of the diode rectifier, 
each time the power supply is turned 
on, the rectifier "sees" a low resis¬ 
tance short until the filter capacitor is 
nearly charged (fig. 1). The surge cur¬ 
rent through the diode to the capaci¬ 
tor can be several hundred amperes for 
a fraction of a second. In some designs 
a resistor in series with the rectifier is 
used to limit diode inrush current. The 
resistor, however, tends to degrade 
power supply voltage regulation since 
the operating current must flow 
through the resistor. 

A more effective means of limiting 
power supply inrush current is to 
employ a step-start circuit (fig. 2), 
which applies low primary voltage to 
the supply until the filter capacitor is 
charged. This delay time is, typically, 
about one second in most cases. Once 
the capacitor is charged, full primary 
voltage can then be applied. 

Various forms of inrush-limiting cir¬ 
cuits are shown in fig. 3. Circuit A 
employs a variable autotransformer. 
The operator turns the transformer 
control and gradually advances the pri¬ 
mary voltage as desired. 

Circuit B employs a series-con¬ 
nected voltage dropping resistor (R) in 
the primary circuit, which is shorted 
out by a time-delay relay. There are 
various forms of time-delay circuits 
that should be of interest to the equip¬ 
ment builder. 

time delay relay 

A simple delay circuit is shown in 
fig. 4A. A 120-volt AC relay is con¬ 
nected so that it shorts out the series 
dropping resistor, R. The initial inrush 
current causes a voltage drop across 


the resistor and the relay will not close 
until the inrush current has decreased 
to a nominal value and the voltage 
across the relay coil is close to normal. 


This circuit is quite effective, but the 
AC relay tends to "chatter" during the 
delay period. 

The circuit in fig. 4B employs a 



fig. 3(A). Variable autotransformer T1 permits operator to advance primary voltage 
slowly, thus reducing capacitor inrush current; (B) series-connected time delay relay 
shorts out surge resistor R after a few seconds. 



( (sec) - 


R 5 x Re 
R c V R s 


■ C 


where C - Farads or 706 „f 
R = ohms 


RELAY 



R c = 5 00 ohms 
R s = 1500 ohms 
C = WOO 
f = 0.375 sec 



—O TO LOAD 


I 


fig. 41 A), AC relay shorts out series dropping resistor R when voltage across relay coil 
rises close to normal; fig. 4(B), RC circuit provides adjustable time delay for relay R Y ; 
fig. 4(C), 12 volt relay used in RC time delay circuit. 
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RELAY 



fig. 5. "Amperite" time delay relay consists of contacts mounted on bimetallic strip. 



24-volt DC operated relay with an RC 
time delay circuit. The line voltage is 
rectified and applied to the relay 
through a series resistor and a shunt 
capacitor. Besides acting as part of the 
time delay circuit, the capacitor also 
provides filtering and smoothing for 
the rectified AC provided by the diode. 

The formula for the delay period is 
given in fig. 4. As an example, assume 
that the DC resistance of the relay coil 
(R c ) is 500 ohms and the series resis¬ 
tor (R s ) is 1500 ohms. The capacitor 
(C) has a value of 1000/iF. The time de¬ 
lay, then, is about 0.375 seconds. 
The voltage across the relay coil, 
determined by Ohm's Law, is about 29 
volts, well within the voltage tolerance 
of the coil. 

The value of the coil voltage, series 
resistor and shunt capacitor can be 
"juggled" to provide any reasonable 
value of time delay. In most instances, 
12 or 24 volt DC coils are used in Ama¬ 
teur work. The 24 volt relays are more 
attractive since many varieties of this 
type can be picked up as military sur¬ 
plus for a fraction of their original cost. 

If desired, a 12 volt DC relay may be 
used, as shown in fig. 4C. The time 
delay for this circuit is about a half- 
second. It may be increased by 
increasing the size of the capacitor. 

The thermostatic time delay relay 
consists of relay contacts mounted on 
a bimetallic strip which is actuated by 
a heater (fig. 5). The time delay is a 
function of temperature, which is con¬ 
trolled by the heater element. The 
Amperite thermostatic relay product 
line provides fixed time delays ranging 
from 2 to 180 seconds. Although the 
delay period can be increased by plac¬ 
ing a resistor in series with the heat¬ 
ing coil circuit, delays greater than 180 
seconds cannot be produced. The 
relays resemble a receiving tube and 
come in 6, octal- and miniature-base 
designs. Although nominally 117 volts, 
the relays can be operated on 234 volts 
by the addition of a resistor in series 
with the heating coil. 

Another form of time delay relay 
consists of a DC relay controlled by a 
small printed circuit timer built into the 
relay case. The Potter and Brumfield 


type CU relay is an example of this 
technique. Members of the CU family 
of relays have an adjustable time delay 
period. 

Compared to the thermostatic relay, 
the solid-state controlled relay offers 
the advantage of being able to be recy¬ 
cled immediately, while the former 
requires a short time interval for the 
thermostatic strip to cool and release 
the closed contacts. On the other 
hand, the thermostatic relay will 
remain closed during a short power 
outage, whereas the solid-state con¬ 
trolled relay will quickly drop open. 
Each relay type has its own special 
advantages and disadvantages, 
depending upon circuit requirements. 

Of course, the easiest way to incor¬ 
porate a surge-limiting circuit is merely 
to place a single-pole switch across the 
limiting resistor and forget about relay 
circuits. A progressively shorting 
switch (fig. 6) in which the positions 
are "off," "limit," and "on," can also 


be used. You can control your own 
time delay with these simple circuits. 

filament inrush current 

The time delay circuit can play an 
important role with regard to transmit¬ 
ting tubes. The tungsten filament, or 
heater, of a power tube has an inverse 
relationship between operating tem¬ 
perature and resistance. That is, the 
"cold" resistance is about one-tenth 
the value of the "hot" resistance. 
Thus, when the power tube is turned 
on, the filament inrush current can be 
as high as ten times the normal fila¬ 
ment current. 

In very large power tubes (500 kW, 
for example), it's often necessary to 
bring up the filament voltage with a 
motor-controlled variable voltage 
transformer over a period of minutes 
to prevent distortion of the filament 
due to very heavy inrush current. In 
the case of the lower power tubes 
used in Amateur service, the problem 
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is not as severe and the restriction of 
inrush current is less complex. 

In many Amateur amplifiers, the fila¬ 
ment inrush current is limited by care¬ 
fully controlling the size and capacity 
of the filament transformer. In other 
words, the regulation of the filament 
transformer is such that the filament 
voltage "sags" under heavy filament 
current inrush conditions. This is eas¬ 
ily accomplished in some cases by 
designing the filament transformer so 
that it's just big enough to do the job, 
but doesn't have extra power capac¬ 
ity over the amount demanded by the 
tubes. 

In any case, filament inrush current 
can be limited by a time delay circuit 
that retards application of full filament 
voltage for about 3 seconds. This pro¬ 
vides enough time for the filament to 
warm up and increase in resistance. 


Any of the delay circuits discussed 
previously will do the job. The series 
resistor value is adjusted so that about 
30 percent of the rated filament volt¬ 
age is applied to the tube during the 
delay period. 

cathode warmup time 

Indirectly heated cathode-type 
power tubes (such as the 8877 and the 
4CX1000A) require a cathode warmup 
period before the tube is placed in 
operation. The warmup time required 
is specified by the manufacturer and 
depends upon cathode wattage and 
the physical mass of the cathode struc¬ 
ture. The purpose of the warmup 
period is to ensure that the total cath¬ 
ode area has reached operating tem¬ 
perature and that there is no tempera¬ 
ture differential across the structure. 
Failure to observe the warmup period 


can result in damage or destruction of 
the cathode emitting surface. Many 
Amateurs resent the "intolerable" time 
required for cathode warmup and 
some are tempted to cheat and start 
operation before the required warmup 
time has passed. Don't do it! You can't 
fool Mother Nature, so let the cathode 
structure reach proper operating tem¬ 
perature before you start calling that 
exotic DX station. 

144 MHz EME directory 

The 2-meter "moonbounce" direc¬ 
tory of Amateurs participating in this 
exciting communication mode has 
been reprinted. For your copy, please 
send five first-class postage stamps or 
five IRCs to me at: Varian EIMAC, 301 
Industrial Way, San Carlos, California 
94070. 

ham radio 


ENGINEERS & TECHNICIANS 




c America q^lectroqic^abora tones,^qc. 


RF Design Engineers & Support Technicians 

AEL Offers You The Opportunity 
To Turn Your Hobby Into A Career! 


If you’re a subscriber to this publication, we know 
you’re enthusiastic about working with RF technology. 
Now, you can let your interest and skill pay off with an 
exciting career at American Electronic Laboratories, Inc. 

We’re a leader in the design and manufacture of defense 
electronic systems and have a backlog of work with 
some of our major countermeasure programs. We cur¬ 
rently have several vital openings for individuals with the 
following skills: 

RF DESIGN ENGINEERS 
(Sr. through Jr. Level) 

Positions require 2 to 10 years experience in the 
design, fabrication and test of high power, wide band, 
solid state amplifiers operating in the 1 MHz to 
1 GHz frequency range. A knowledge of power com¬ 
bining techniques, the design of hybrid couplers and 
other disciplines related to ECM a must. BSEE 
required, MSEE a plus. 


SUPPORT TECHNICIANS 
(Sr. through Jr. Level) 

Positions require 2 to 10 years experience in the area 
of RF technology and, preferably, an Associate’s de¬ 
gree in Electronics or the equivalent. 

We offer a competitive compensation and benefits 
package commensurate with your experience, plus 
real potential for career growth. Qualified applicants 
should send their resume with salary history/require¬ 
ments to: Professional Employment 

AMERICAN ELECTRONIC 
LABORATORIES, INC 

305 Richardson Road, Lansdale, PA 19446 

An Equal Opportunity Employer, M/F/H/V 

A Subsidiary of AEL Industries, Inc. 
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How to beat the high cost 
of cheap meters. 


You get what you pay tor. 

So get the Fluke 70 Series. 

You’ll get more meter for your money, 
whether you choose the affordable 73. 
the feature-packed 75 or the deluxe 77. 
All of them will give you years of 



300mA 






Audits contir 


performance, long after cheaper meters 
have pegged their fishhook needles tor 
the last time. 

That's because they're built to last, in¬ 
side and out. So they’re tough to break. They 
don’t blow fuses all the time. You don’t 
even have to replace batteries as often. 

And they're backed by a 3-year warranty. 
Not the usual 1-year 

01 course, you may only care that the 
world-champion 70 Series combines digital 
and analog displays with more automatic 
features, greater accuracy and easier opera¬ 
tion than any other meters in their class. 

You may not care that they have a lower 
overall cost of ownership than all the other 
“bargain" meters out there. 

But just in case, now you know. 

For a free brochure or your nearest dis¬ 
tributor, call toll-free 1-800-227-3800, 
ext. 229. 

FROM THE WORLD LEADER 
IN DIGITAL MULTIMETERS. 


FLUKE 77 


FLUKE 73 FLUKE 75 


Vbits ohms 10A t>rxJr 

w_ 


vbfls crtms 10A rnA 
Aude lea_ 


Vbm ohms »OA mA 
ftodchst 


Suggested U S IrS price rftetli* Nt*«mt)er 1 
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You can step up to a TEN-TEC 
too! See your dealer or write: 

TEN-TEC INC 

A i '‘J SEVIERVILLE, TENNESSEE 37862 





















j Frequency standard upgrades your counter 


Get the precision you paid tor Irom your frequency 
counter. Connect the Counter-Mate to the "EXT STD" 
input and get traceable accuracy instead ot just resolution 


The Counter-Mate frequency standard employs a precision 
third-overtone 10MHz crystal in a proportionally controlled 
oven 


COUNlll 


Check the specifications the Counter-Mate out performs 
and is less expensive than most counters' oven options 
and it needs no installation 




The Counter-Mate comes calibrated against national stan¬ 
dards and you don't lose your counter when it's time to 
recalibrate! The internal frequency adjustor has over 40 
turns instead of just 1 turn so calibration is easy and 
mechanically stable. Periodic calibration at Wenzel 
Associates is just $15 plus shipping 


COUNTER-MATE SPECIFICATIONS 


ONIY 


Model . 

Frequency ..... 
Output Drive .... 

Aqmq Rate ..... 
Temperature .... 
Warm Up Time . . 
Power Requirements 
Sue .. 


.CM 1 

. 1 MH/ and 10 MH/ 
. . . TTt and 00 Ohm 
.... 5 * W 9 'Day 
-5 * TO -8 10 to 40 C 
. 10 Minute*, at 25 C 
9 V Adapter Included 
. . 4f> it 4 8'• * I 6 


Wenzel Associates, Inc. 

11124 Jollyville Road 
Austin. TX 78759 

(512) 345-2703 TWX 910-997-4554 


• REALLY cramped for space? 

• Want a 10,15 or 20M concealable or portable antenna? 

• Want a "bird dog" for your beam? 

• Want 40M in a small space? 

• Want to try the new WARC bands? 

MICROLOOP 


20 M 

MICROIOOP 

SHOWN 


These compact _ 

monoband loops ~M I* 

provide omnidirec¬ 
tional (no rotator) < * 

hori/ontally-polanzed >()M 

(low-noise) coverage ‘ 

when parallel to -4 MIC KlHOOr 

ground, or perfoim- I SHOWN 

ante approac hmg a 

fulksi/i* dipoll 1 when 

v«*rtita/. Tunable 

favorite band st»g- 
built-m 

• i • 11 

-I i 

2oo 

watts C W or PE P. 

Cover other band segments via antenna tuner Rugged low-loss copper 
with stainless steel hardware 2" PVC mast required (not provided), or 
suspend from tree or ceiling with nylon rope Pric es inc lude US shipping 
(except HI, AK) Florida arid 1% sales tax. Send i heck with your order 
or tall us with your VISA or MasterC ard 

10. 12. IS. 1b or 20 M MIC ROLOOP (20M is 54" ai ross, 

others smaller).$81.SO 

JOM or 40M MIC ROLOOP (108" across lor 40M. J0M 

smaller).$93.SO 

RDN Advanced Design Networks. Inc 
8601 66th Street North •Pinellos Pork R. 33565 

CALL TODAY (813) 544-2596 


THE FIRST CONTROLLER DESIGNED 
FOR PORTABLE AND SOLAR- 
POWERED STATIONS 




• LOW 25 mA Current drain ni/H I 

• Miniature size —Lightweight IVIOuCI rr\rL 

• All metal, shielded enclosure Wired/Tested 

• On board Lithium Battery RAM backup , ... ..... 

• On board watchdog for reliability A us P .' „T I'SJLao*. 

• Standard DB 25 Connectors Amateur nol-J209 95 

• Output signal indicates Connected' Status 

• Does not require vjuolcbed audio 

• 8K RAM 32K ROM 

• Remote Command Mode for Unattended operation 

• Hardware command lockout for security 

• Commands compatible with our Model PKl ^ 202 

• Retains all other features of the Model PKl 

• Extra I/O lines for special applications 

• AX 25 A VADC Protocols 

Power requirement 9 to 15 Volts DC <t( 25 mA typical 
Dimensions 4 6 X 5 9 X 10 inches Total Weight 12 ozs 

Pltau tfMCtly Cell Sign SSID Number and Nod* Number «hen ordering 
Contact GIB lot additional into and available options 
We utter a complete lint ot trentmiltart and raceteeri strips, pretelaclor preempt 
CWID ei > 6 tyntbesirart for amateur 4 commercial ut* 

Request our FREE catalog MC 4 Vita welcome 
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more 


ELECTRONICS 


PROTECT YOUR VALUABLE ELECTRONIC EQUIP¬ 
MENT with TDP electronics Voltage Spike Protectors 
(shown at left). These products protect TVs, transceiv¬ 
ers, scanners, VCRs, computers, and other solid-state 
appliances from transient voltage surges as high as 
2500 volts. _ 


Electronics 

Excellence 


TDP ELECTRONICS manu¬ 
factures TV Antennas for all 

your needs, from complete satellite systems to 9 dif¬ 
ferent indoor antenna models, to an outdoor antenna 
line which includes our world-famous Mini-State . . . 
the first truly motorized solid-state, rotating antenna for 
mobile, marine, and RV use. Whether you live in a castle 
or a cave, we have the right TV antenna for you! 


TDP ELECTRONICS manufactures still 
morel Get Stereo TV for less than $100 when 
you get the TDP Video Sound Processor. The 
VSP-1 even creates "stereo" sound from a 
monaural signal, or it can enhance and expand a 
stereo broadcast to put you "in" the action rather 
than in front 
of it. 

TDP ELECTRONICS is your best source for 
cable, amplifiers, splitters, antenna rotators, and 


A TANDY CORPORATION COMPANY 

111 Old Bee Tree Road Swartnanoa NC 20770 
Telephone 1 -000-430-4732 


Call or Write for More Information! 


46 B3 May 1986 


199 










active antenna preamplifiers 


Noiseless feedback 
and filter techniques 
improve strong signal 
handling capability 

A recent review of commercial active receiving 
antennas confirmed my observation that virtually all 
wideband active antennas are prone to overload and 
intermodulation distortion in the presence of strong 
signals. Of eleven different consumer-grade antennas 
reviewed, all had the same problem. 

It's difficult to imagine a high impedance input cir¬ 
cuit with unity voltage gain that won't show some dis¬ 
tortion when signal levels of 30 volts per meter are 
experienced from the local AM broadcast band. Ama¬ 
teur, or neighboring CB transmitters, particularly when 
there is no input filtering prior to amplification for the 
wideband case. Some improvement over present cir¬ 
cuits can be obtained, however, by using active feed¬ 
back traps for selected interference frequencies and 
higher power linear amplifiers for the active element. 
One goal is to achieve good performance from 10 kHz 
to 200 kHz where many of the present commercial 
active antennas fail to perform very well. The VLF 
region 10-14 kHz covering the worldwide long range 
Omega and Alpha navigation systems, 60 kHz WWVB 
and GBR time signals, and the 100 kHz LORAN-C 
navigation system are of interest to many Amateurs 
and longwave radio observers. These signals can pro¬ 
vide very stable frequency standard references, solar 
activity indicators, and long range propagation data. 
The recent increased activity in the 160 to 190 kHz, 
or 1750 meter band, where 1 watt input to a 50-foot 
(15 meter) high antenna is allowed without license, and 
the use of this region for emergency government com¬ 
munications are of interest. 


MOSFETs 

Some practical details of small MOS-power FETs 
have been investigated with a view to application as 
sensitive E-field antenna preamplifiers. These are par¬ 
ticularly useful at the VLF-LF region, where a short 
1-meter whip can be made to perform as well as a 
much longer wire antenna. A short antenna such as 
a 1-meter length whip can be considered as a voltage 
source with a high internal impedance when coupled 
to a preamp input terminal. The effective source Z is 
equal to Xqa , where C 4 is the antenna whip capaci¬ 
tance. A 1-meter whip will typically have a capacitance 
of 12 pF. This implies a very high input impedance 
preamplifier is needed, particularly at VLF-LF, where 
the concept is most useful. These systems are most 
often operated as impedance converters or voltage fol¬ 
lowers with nearly unity voltage gain. They have very 
high power gain in converting a signal at the high-Z 
source to a similar amplitude, only now at a 50- to 
75-ohm receiver load. 

JFET preamplifiers are most often found in 
consumer-grade active antenna systems where the 
input impedance is very high and especially where the 
input capacitance of the preamp system in parallel with 
the antenna is intended to be quite low. Capacitance 
at the input antenna mount and circuit will reduce the 
overall system gain by the resulting voltage division 
between the antenna and the fixed circuit input capac¬ 
itance C//v- Figure 1 shows a test circuit that illus¬ 
trates a way of evaluating the performance of a typi¬ 
cal preamplifier using these parameters. 

One of the common problems with all wideband 
active antenna systems is that of intermodulation dis¬ 
tortion HMD) caused by the inherent non-linearity of 
the preamplifier and the fact that little input filtering 
can be applied and still achieve a very wide bandwidth. 
Another problem is JFET burnout due to the relatively 
fragile character of the input gate structure. With these 

By R.W. Burhans, 161 Grosvenor Street, 
Athens, Ohio 45701. 
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facts in mind, MOS power FETs have been inves¬ 
tigated as possible antenna preamplifiers. At first 
glance, the much higher input capacitance might 
appear to be a disadvantage, but more linear operat¬ 
ing characteristics in the triode region, and much less 
tendency for gate punch-through or burnout, are of 
interest. 

inductive feedback 

A circuit that can reduce the input capacitance and 
improve the linearity for MOSFETs involves a "noise¬ 
less feedback" method. In this method, a portion of 
the drain signal is fed back either to the source or gate 
input via inductive transformer methods. Here the sig¬ 
nal is fed back from drain to source with 180-degree 
phase reversal. The source winding feedback turns 
ratio determines the final output voltage gain. An 
experimental circuit is illustrated in fig. 2, where a trifi- 
lar wound toroid serves both as an output impedance 
matching transformer and feedback winding. As a 
practical matter, the greater the amount of feedback, 
the better the performance up to the point at which 
the overall circuit gain is reduced too much. With 
VN10KM or VN2222L VMOSFETs, the voltage gain 
is reduced to about -2 dB, with the FET input capac¬ 
itance reduced to practical levels comparable to those 
of JFETs such as the J-310. Table 1 illustrates the 
effects of changing the feedback winding turns ratio 
with respect to the output windings. The choice of 
a 1:1:1 ratio transformer gave the best performance 
in terms of minimum capacitance, gain compression 
level, and third order intercept as measured over the 
VLF-MF range from 10 kHz to 3 MHz. The 1:1 turns 
ratio part of the transformer used as the output pro¬ 
vides a good match to the drain circuit of the VN2222L 
for a 50- to 75-ohm load at the receiver coupler. This 
circuit was designed originally for a maximum output 
level of IV RMS or 20 mW at a 50-ohm level and actu¬ 
ally achieved a performance of 50 mW or + 17 dBm 
at the 1 dB gain compression level. Figure 3 illustrates 
the IMD performance characteristics. This is as good 
or better than the performance of most presently avail- 



THIRD ORDER INTERCEPT 



fig. 3. Wideband preamp performance. 


able consumer-grade active antenna systems intended 
for wideband service. 

Figure 4 illustrates the overall gain and phase shift 
for the circuit of fig. 2. The phase shift starting at 3 
to 3.5 MHz is due to the combined effects of the length 
of cable connecting the coupler to the preamplifier and 
the output transformer resonance, where the core 
material tends to have less of an effect at HF. If the 
preamplifier is not well matched to the coupler or has 
excessive voltage gain, problems with spurious oscil¬ 
lations are sometimes noted with remote operated 
active antenna systems, where the total phase shift 
is a multiple of 2%. The very linear phase change from 
10 kHz to 3 MHz for this example is useful in direction¬ 
finding applications where the signal from an E-field 
active antenna is combined with an H-field loop sig¬ 
nal for a resulting cardioid directional pattern. 
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table 1. Feedback 

winding ratio effect on amplifier 

performance. 

Feedback winding 

Preamp 

Input 

E-Field 

ratio 

voltage gain 

capacitance 

attenuation 

(source) 


(C ) 

(E ) 

0 

+ 18dB 

80pF 

- 

(source ground) 

0.2 

+ 10dB 

70pF 

- 

0.4 

+ 3dB 

40pF 

- 16dB 

1 

- 2dB 

26pF 

- 18dB 


sensitivity 

An estimate of the antenna's sensitivity is obtained 
from the E-field attenuation factor noted in table 1. 
This is: 

E s (dB) = 20 log 10 e ™J • ' - CA %-iV 

where the factor 1 /2 arises because of a given ^V/m 
field gradient from top to bottom of a 1-meter whip. 
The potential developed at the preamp input terminal 
will be the average of the top-to-bottom field gradient. 
Thus the actual E-field intensity for a 1-meter whip may 
be estimated at the preamplifier output with a suita¬ 
ble calibrated receiver by applying this attenuation to 
the resulting signal level measured. However, such 
experiments are best conducted in a reasonably open 
area where the antenna is not obstructed by trees or 
nearby structures. The ultimate sensitivity of a short 
whip antenna such as this will depend on where it's 
placed with respect to the actual E-field in free space. 
These sensitivity numbers may appear somewhat low 
at the HF range compared to the antenna length, but 
at the VLF-LF receiving range, where large antennas 
are difficult or impractical to construct, this active 
antenna is very effective. 

active notch 

For severe cases of local interference due to medium 
wave broadcast band AM signals, an inductive feed¬ 
back input trap or notch is very useful. A circuit is illus¬ 
trated in fig. 5, which shows a tunable transformer 
that provides the input inductor with a feedback wind¬ 
ing. Without feedback or with the output source wind¬ 
ing transformer grounded, high impedance input traps 
like this have a very annoying peaking effect. This 
results from the fact that the input source impedance 
varies inversely with frequency, producing both 
resonances for these high-Z input systems. Feedback 
from the source winding to the series trap small coup¬ 
ling winding eliminates the peaking effect. Old timers 
may recall a related circuit with a small feedback wind¬ 
ing used to neutralize tuned-grid, tuned-plate, single 
vacuum tube triode power amplifiers. The feedback 



turns ratio for the trap is very small and not critical. 
That is, a turns ratio of 1:10 to 1:25 will largely elimi¬ 
nate the peaking effect of a high-Z input trap. In 
choosing trap inductances, the parallel capacitor 
across the main series inductor (47 pF for the exam¬ 
ple of fig. 5) acts like an additional series capacitor 
at frequencies well above the notch frequency. Thus 
a trap of this type will always have some attenuation 
above the resonant notch frequency compared to the 
passband below the notch. For a lowpass effect, the 
inductor is chosen so as to be nearly self resonant and 
with highest possible Q, with minimum parallel capac¬ 
itance. In the practical case, most all of these relatively 
high impedance inductors will have some distributed 
capacitance, which always results in some signal 
response above the trap frequency. 

In very troublesome cases, several traps connected 
in series can be effective in providing a rejection filter 
for much of the AM broadcast band. Figure 6 illus¬ 
trates a short whip antenna system for the San Jose, 
California, area, where there are interference sources 
on frequencies 1170, 1370, 1430, 1500 and 1590 kHz. 
In this example the output transformer is an iron core 
unit normally used at audio frequencies, but which will 
also operate with a gradual rolloff through the 1 MHz 
region. The source feedback winding to the input 
series traps has a lower turns ratio than the examples 
shown in figs. 2 and 5, but still provides quite satis¬ 
factory gain and response for operation in the VLF- 
LF band. 

Dual traps can also be effective for the wideband 
case, where the input trap is tuned to some frequency 
in the 1 MHz AM broadcast range and the second trap 
is self-resonant at a cutoff range such as 35 MHz. For 
this example, the output transformer should be a wide¬ 
band toroid with a 0.5:1:1 or 1:1:1 turns ratio. In this 
case, the input trap should have a low reactance at 
1 MHz, with a resonating capacitor of 100 pF or more 
so that the response in the passband above 1 MHz is 
down only -3 dB or so. In most cases with two or 
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fig. 5. Noiseless feedback and input interference trap. 
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fig. 6. Power MOSFET active VLF-LF antenna with feedback traps. 


more traps, the input resonator should be tuned to the 
lowest notch frequency with the second and succeed¬ 
ing traps tuned to the higher frequencies. 

other applications 

Another example of the utility of the noiseless feed¬ 
back method is a broadband low impedance amplifier 
fabricated from off-the-shelf components covering the 
10 kHz to 1 MHz region. The Mouser TL004 iron core 
transformers are used for both input and output coup¬ 
ling by rearranging the windings to approximate the 
turns ratios required for operation. A true noiseless 
feedback amplifier might use an alternate input trans¬ 
former toroid wound as in the example of fig. 7. How¬ 
ever, the TL004 iron core transformer can serve as a 
reasonable substitute with somewhat less power gain 
because of reduced turns ratios for the feedback and 
coupling. A proposed application of this circuit might 
be for a VLF-LF ferrite core loop antenna where the 
loop windings (N2-N3 only) substitute for the input 
transformer. 

MOSFET selection 

Several different power MOSFETs including the 


VN10KM, IRFDZ13, BS170, 2N7000, and VN2222L 
have been evaluated for these applications. One prob¬ 
lem, however, is that they require different gate bias 
voltages that vary from +2 to +4 volts. The 1 
megohm — 2.7 megohm voltage divider may require 
changing for optimum linear operation. Thus the 
2N7000 series operates better with a 1 megohm — 1.5 
megohm divider, producing a bias of about +3V. We 
have also noted that different batches of the same 
transistor type may have a different optimum gate 
bias. These power MOSFETs are designed primarily 
for switching service applications, but they are also 
generally more linear in the triode region than many 
zero-gate bias JFETs. The power MOSFET field has 
changed so rapidly over the last five years that 3rd 
generation types are now being introduced with still 
different properties. Linear circuit applications of this 
type are not often found in the manufacturers' litera¬ 
ture because of the present emphasis on digital appli¬ 
cations. 

inductors 

Input inductors and TL004 output transformers are 
available from Mouser Electronics, 1143 Woodside 
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YOU ALREADY OWN 75% OF A 
COLOR VIDEO STATION 


It’s true. With your transceiver, antenna, television set and 
audio tape recorder, you already have 75% of what’s 
required to receive and send 
color video world-wide! R 

i 


Adda [robot] Video Transceiver 
and your station is complete ♦ 

Thousands of amateur video operators around the world are 
exchanging beautiful color images every day. Whether your 
favorite mode is SSB or FM or AM—direct, via repeater or 
satellite—you can join in 
the high-tech fun with¬ 
out modifying your 
present equipment. Just 
add a Robot to your 
station! 


SEE YOU AT 
BOOTHS 143-144 
DAYTON 


|rdbot| 

ROBOT RESEARCH, INC. 

7591 Convoy Court 
San Diego. California 99111 
Phone (619)979-9430 


Please send me the following Robot equipment I understand that if I am 
disatisfied for any reason, I can return the unit and receive a full refund 

□ 1200C high resolution video transceiver $1295 

□ 450C standard resolution $795 
D 400C upgrade kit $395 

Li More Information 


Name_ 

Address_ 
City_ 


. Call. 


-*P- 


□ COD 

O Enclosed check or money order S_ 

□ MC □ VISA • _ 


Exp Date. 























Message 

Master 

Real-voice message system 
For any repeater or base 



Now you can communicate vital information even when 
the station you are calling is not on the air — with 
Message Master. Message Master is a solid state voice 
recording system which can record messages just by 
listening to you speak, store messages in memory, and 
deliver messages on demand. If you can't be there to 
deliver your messages let Message Master deliver them 
for you - any messages in any language and in your own 
voice! 

Message Master connects easily to any radio system for 
remote access: repeaters, base stations, even transceiv¬ 
ers. It can even be connected to an autopatch device to 
exchange messages between your radio system and the 
telephone network. 

Message Master is a multi-user system with mailbox 
style personalized message service fora hundred users. 
With 8 minutes of message storage it can store 
hundreds of messages simultaneously making it ideal 
for large, active repeater groups. 

Would you like your callsign identifications, 
tail messages, and bulletin messages sent in 
real-voice? Message Master can send them 
too. Record several identification messages 
and it will even send a different ID each time. 

Almost like magic, Message Master knows 
when to send identifications and tail mes¬ 
sages so it needs no special control signals 
from your base or repeater 

Call or write for further information before 
you make another wasted call. 


• Create messages just by talking. Message Master's 
'real-voice' technique saves YOUR VOICE In digital 
memory to deliver messages In your own voice, lan¬ 
guage and dialect. 

• Mailbox-style operation gives individual message 
delivery service to 100 system users. 

• Easily added to any repeater or base station for re¬ 
mote operation with only four connections. 

• Special features Include callsign Identifications, tall 
messages, and bulletin messages. 

• Digital message storage provides instant playback oI 
stored messages. 

• Modular memory meets your exact needs from 2 to 8 
minutes of total message storage. 


Serving all your repeater needs 

— Mark 4 Repeaters and Repeater Controllers are THE PER¬ 
FORMANCE LEADERS with real voice, more autodial numbers, 
more synthesized voice and more features. 

— Mark 3 Repeaters offer the winning combination of high per¬ 
formance and high value. 

— LR-1 Repeaters boast superb RF circuitry at an economical 
price. 

— MR-4 Receivers with 7 helical resonators are the only receivers 
to choose in harsh RF environments. 


Commercial users: Ask for a brochure on 
the Message Master Electronic Dispatcher 
with group and all call messaging 

SEE US IN DAYTON 
Booths 106, 107, 108 




PA-100 Amplifiers with rugged TMOS power FETs give you a 
continuous duty high power signal. 


COMING SOON: A 4-channel re¬ 
ceiver voting system which oper¬ 
ates on true signal-to-noise ratio to 
extend your coverage by linking to 
remote receivers. 



KENDECOM INC. 

MICRO CONTROL SPECIALTIES 


23 Elm Park 
Groveland, MA 01834 
(617) 372-3442 
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fig. 7. VHF-LF utility amplifier with noiseless feedback input method. 


table 2. Series filter resonance of readily available inductors. 


Mouser 

Nominal 

Self-Resonant 

Resonance with 

Inductor 

Part No. 

Inductance 

Frequency 

lOpF added 

distributed 


(mH) 

(kHz) 

(kHz) 

capacitance 

43LJ368 

68 

174 

134 

12pF 

43LH333 

33 

335 

221 

6.8pF 

1120-104k 

10 

588 

388 

7.3pF 

43LH268 

6.8 

845 

516 

5.2pF 

1120 393k 

3.9 

885 

614 

8.2pF 

1120223k 

2.2 

1460 

900 

5.5pF 

43LH215 

1.5 

1510 

1007 

7.3pF 

421F104 

900/iH 

2370 

1334 

5.0pF 


Avenue, Santee, California 92071. The 43LHXXX 
series inductors are encapsulated types with values 
ranging from 1 mH to 33 mH. The input transformer 
42IF300 is a variable cup-core type with an inductance 
range of about 250 to 600 /tH and a turns ratio of 12:1. 
The 421 FI04 has an inductive range of 500 to 1000 
/*H and a turns ratio of 22:1. These IF transformers 
are normally used in AM broadcast band radios but 
provide very satisfactory traps with the circuits illus¬ 
trated. For the lower frequencies — below about 800 
kFIz and where a maximum lowpass effect is desired 
— as well as the tuned trap frequency, the LH series 
inductors are wound with a small coupling coil as illus¬ 
trated in fig. 8. The polarity of the coupling is impor¬ 
tant. The circuits will oscillate with the wrong polar¬ 
ity of the feedback coupling of this neutralizing 
winding. If other inductors or transformers are sub¬ 
stituted, a bench check for proper operation should 
be conducted using the input test circuit of fig. 1. 

Table 2, lists the results of a series of measurements 
of these inductors used to select values suitable for 


traps in the AM broadcast band and part of the LF 
beacon band. For the best lowpass effect, the total 
tuning capacitance across the inductor should be kept 
to a minimum. The table illustrates the resonant fre¬ 
quencies with the coil only and with an additional 10 
pF tuning capacitance. For the best lowpass effect 
with minimum response above the trap frequency, 
make the trap tuning capacitance equal to or less than 
the input antenna capacitance. Conversely, for the 
best bandpass effect, the trap tuning capacitance 
should be four to ten times larger than the input 
antenna capacitance so that the attenuation above the 
trap frequency is minimized. 

future developments 

Other experiments indicate that the feedback tech¬ 
nique can be used with shunt as well as series induc¬ 
tors to eliminate the undesired peaking effect for high- 
pass filters or traps. For future high impedance filter 
designs with multiple inductors, analytical methods 
similar to elliptic filters might be possible using these 
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fig. 8 Winding polarity for input trap inductors. 


feedback neutralizing methods of each inductor in the 
circuit. Perhaps a new class of high input impedance 
filters could be developed in which the input source 
impedance would vary inversely with frequency and 
an active feedback technique would be used to neu¬ 
tralize the undesired responses. 

In pursuit of these ideas, the experimenter should 
keep in mind that all inductors have distributed capac¬ 
itance which then becomes a much more critical cir¬ 
cuit parameter. For highpass shunt filters, the active 
feedback polarity is reversed from the series and low 
pass filters, for peaking effect reduction. Another 
important consideration is the filter layout where 
mutual coupling between two or more adjacent indue 
tors can enhance or deteriorate a given filter perfor 
mance. Close shielding of the small encapsulated type 
of inductors usually increases the self resonant fre¬ 
quency and decreases the Q because of the shorted 


turns effect on the outer windings of the inductor. 
Combinations of feedback neutralized inductors or 
traps with un-neutralized resonators results in addi 
tional variety of bandpass or bandreject filters for use 
directly at the input from a high impedance source or 
antenna system. 

circuit boards 

For a list of experimental circuit boards and related 
products for these preamplifier systems, send an 
SASE to Burhans Electronics, 161 Grosvenor St. 
Athens, Ohio 45701 
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FREE CATALOG! 


Features Hard-to-Find Tools 
and Test Equipment 



Jensen s now catalog features hard-lo- 
find precision tools, tool kits, tool cases 
and test equipment used by ham radio 
operators, hobbyists, scientists, en¬ 
gineers. laboratories and government 
agencies Call or write lor your Iree copy 
today 
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IN STOCK-THE LARGEST SELECTION OF CAVITIES, DUPLEXERS 
AND FILTERS AVAILABLE FOR IMMEDIATE DELIVERY ! I 


Improve and expand your 
communications performance with reliable 
Telewave High “Q” Cavities, Duplexers, & 
Filters. Telewave Cavities are ideal for use in 
frequency-congested areas, where protection 
is required from transmitter interference, 
spurious radiations, and receiver desensitization. 


Bandpass, Bandpass Band Reject 
& Notch Cavities 


30 to 50 MHz and 66 to 88 MHz 

Single, Double and Triple Cavities 
in 5", 6", 8", and 10" diameters. 


66 to 88 MHz and 118 to 174 MHz 

Single, Double and Triple Cavities 
in 5", 8", 10". and 12" diameters. 


220 to 400 MHz and 406 to 512 MHz 

Single, Double and Triple Cavities 
in 4", 5", 6*. 8", and 10" diameters. 


806 to 960 MHz and 1.1 to 1.3 GHz 

Single Cavities available in 
4",6", 8" diameters. 


When frequencies are specified, 
all cavities are tuned prior to shipping. Telewave 
quality cavities are engineered for stability in 
temperature and stress extremes, and require 
no further adjustments. 


QSA Number 00K86AGS0646 


Telewave, Inc. 

^ ^ (415)968-4400 

1155 Terra Bella Ave., Mountain View, CA 94043 


in Canada - contact Telewave Ltd., 11151 Horseshoe Way *4 
Richmond, B.C. Canada V7A4S5 (604) 274-8300 


More Details? CHECK 








the W2PV 80-meter quad 


Design notes 
for a 2-element 
parasitic delta loop 

I've been searching for a way to improve my 
80-meter antenna system for several years. Along the 
way I acquired (from Fred Lass, K2TR) the switching 
system for the late Jim Lawson's two-element delta 
loop array. Fred also sent me a copy of Jim's engineer¬ 
ing notes, which describe the evolution of his design 
over the summer of 1978. Although these notes do 
not define all of the antenna design parameters — par¬ 
ticularly loop circumference and spacing — I've been 
able to put together a fairly complete picture of Jim's 
antenna system. 

system description 

"Quad" is a convenient misnomer; the antenna sys¬ 
tem is actually a two-element parasitic array. Each ele¬ 
ment is a nearly one-wavelength equilateral triangu¬ 
lar loop, with one vertex (the feedpoint) at the top. 



-ZOO -ISO -too -SO 0 so too 


FREQUENCY (kHX) 

fig. 1. Performance versus relative frequency. 


The loops are identical to permit convenient direction 
switching. The parasitic element is "tuned" to look 
like a reflector by shunting the feedpoint with an induc¬ 
tance. This arrangement provides very good gain, 
broad unidirectional main lobe, and moderate front- 
to-back (F/B) ratio, with reasonable bandwidth. Per¬ 
formance is not too sensitive to spacing and height, 
so the operating frequency can be moved from the 
phone band to the CW band by adding inductance in 
series with the loops. The array radiation resistance 
is quite high (near 100 ohms) so that losses in air- 
wound coils are negligible. 

There are two principal parameters to be specified 
for the two-element array: the loop perimeter and the 
parasitic tuning inductance. W2PV selected values for 
these parameters through a combination of experi¬ 
mentation and computer analysis. His gbal was to 
produce a resonant antenna system at the central 
operating frequency, with a peak in the F/B ratio 
versus frequency curve also at the central operating 
frequency. As nearly as I can infer from the notes, the 
loop perimeter was 254 feet (77 meters) and the reflec¬ 
tor inductor was 4 microhenries. These parameters 
apply specifically to loops with apex at 152 feet (46 
meters), spaced 40 feet (12 meters) apart. 

gain and radiation pattern 

I've modeled this antenna using the MININEC pro¬ 
gram. Figure 1 shows the integrated gain versus fre¬ 
quency for fair ground. "Integrated gain" is the aver¬ 
age value of the gain over all angles from zenith to 
horizon in the vertical plane containing the boom. 
"Integrated F/B" is the ratio of the integrated back¬ 
ward gain to the integrated forward gain. I believe this 
provides a more useful representation of antenna per¬ 
formance on 80 meters, where the wave angles of 
interest span a very large range. Note that the direc- 

By Bill Myers, K1GQ, Box 501, Hollis, New 
Hampshire 03049 
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tion of maximum gain reverses about 125 kHz below 
the central operating frequency, where the reflector 
begins to act as a director. (MININEC seems to pro¬ 
duce reasonable radiation pattern predictions for 
loops, but centered at obviously wrong frequencies, 
so I left the center frequency undefined in fig. 1. Also, 
the MININEC predictions of input impedance are unre¬ 
liable, but that's another story.) 

The maximum peak gain is 11.2 dBi, 50 kHz below 
the center frequency. The peak gain at the center fre¬ 
quency is 10.8 dBi at an elevation angle of 30 degrees. 


These gains compare well with a rough estimate of 
potential gain: 3 dBi loop gain + 4 dB array gain + 
6 dB ground reflection gain = 13 dBi. 

Figures 2 and 3 show the H-plane and E-plane radi¬ 
ation patterns at the center frequency. Note that you 
could claim a very large F/B ratio by selecting 40 
degrees and 140 degrees as the forward and backward 
elevation angles. The fat H-plane forward lobe pro¬ 
vides good coverage of DX path wave angles, but less 
satisfactory coverage for the very high-angle (close- 
in) paths. The broad azimuth pattern is important 
because the antenna system is difficult to rotate. 

matching system 

The input resistance of the driven loop, at the cen¬ 
tral operating frequency, is about 100 ohms. Initially, 
Jim used a multi-impedance tapped balun to match 
this to a 50-ohm transmission line. After exhaustive 
tests, he concluded that this balun was not suitable 
and changed to the matching system shown in fig. 
4. The half-wave balun at the feedpoint converts the 
100-ohm input resistance to 25 ohms. The series- 
section transformer then converts 25 ohms to 50 
ohms. All of these transformer sections are made of 
RG-8 (or RG-213) coax and are cut for 3.65 MHz. 
W2PV calculated the effect of the error in transform¬ 
er lengths when operated at 3.5 and 3.8 MHz and 
decided that the consequent mismatch was unimpor¬ 
tant. These length errors do not affect the array per- 
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WORLD-TECH PRODUCTS 


SEE US AT DAYTON 
NAVAL ELECTRONICS 
BOOTH 


M3111A (S) 

KNOW THE TIME - ANYWHERE, 
EVERYWHERE - INSTANTLY 

12/24 Hour Time Piece 
Dual Dial World Time Clock 
Easy to read local time in cities around the world 

Features: 

• Gold or Silver Time Piece Handsomely displayed in a smoked 
acrylic or clear stand. 

• Daylight/Nighttime shown on 24-hr dial 

• Accuracy assured to ± 15 seconds per month with quartz 
movement 

• Time piece diameter 6'/z". Height 9”. Width 8” Uses 1 AA" 
Battery, not included 

List Price S44.95 Sale Price S34.95 

Call or write to place your order today. 
Florida Addresses add 5%. 

Please add 2.50 for shipping. 

222 

1233 Kapp Drive 

Clearwater, Fla. 33575 (813) 442-5862 


formance, since the transformers are not part of a 
phasing system. The SWR data measured by W2PV 
is plotted in fig. 5; note the excellent bandwidth 
between the 2:1 points. 

The central operating frequency is shifted down to 
3.5 MHz by adding inductive reactance to both loops. 
Since the direction switching requires a relay box at 
each loop feedpoint, it's convenient to include the 
mode-switching relay in the same box (fig. 6). The 
complete antenna system has three relay boxes; the 
central box is simply a single-pole, double-throw 
switch that connects the main feedline to one or the 
other of the two loops. W2PV arranged his relay con 
trols so that the default (i.e., no power) condition was 
NE/phone (with the boom running NE/SW). 

closing remarks 

This summer I plan to install a version of this 
antenna at 115 feet (35 meters) on a new tower. In 
addition to W2PV's parasitic arrangement, I plan to 
provide for feeding both loops out of phase, which 
yields a bidirectional pattern. The advantages of this 
feed are overall simplicity and small high-angle lobes. 
The disadvantages are somewhat lower gain and lower 
input resistance. If I don't knock the tower over as I 
cut down trees, I'll let you know how it works. 
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NEW ENGLAND’S ONL Y FACTORY- 
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LEARN ALL ABOUT 
TROUBLESHOOTING 
MICROPROCESSOR-BASED 
EQUIPMENT 
AND 

DIGITAL DEVICES 

Attend this 4 day semmat and master the essentials 
ol microprocessor maintenance Gain a firm under 
standing ol microprocessor fundamentals and learn 
specialized troubleshooting techniques Fee is S745 00 

CURRENT SCHEDULE 

• Chicago. IL — April 15-18 

• Cincinnati. OH — April 21-24 

• Greensboro. NC - April 29 May 2 

• Milwaukee, Wl — May 13-16 

• Kansas City, MO — May 20-23 

• Denver. CO — June 3-6 

MICRO SYSTEMS INSTITUTE 

Garnett Kansas <><>0.12 , 

(9131 898 4695 ' 


There are two ways you can 
operate an amateur dual band 
UHF/VHF radio: you can go 
through the extra expense and 
bother of using two antennas... 
or, you can install the new 
Larsen 2/70—the single 
antenna that brings you both 
bands. 

Ihe liirsen 2/70 blends a 
half-wave element for 2-meter 
(144-148MHz) amateur band 
and collinear elements for 
70cm (440-450MHz) amateur 
band. One antenna serves both 
bands, and is available with 
three different mounts for any 
mobile needs. 

Ilie self-resonant design of 
the Larsen 2/70 allows mast 


applications for vessels and 
base stations outfitted with 
standard I .arson BSA-K hard¬ 
ware. With or without a ground 
plane, the Larsen 2/70 gives 
you the highest performance 
attainable, whether you arc- 
using a dual band radio or two 
separate radios. 

If your radio does not have 
a built-in band splitter, we can 
even provide that. 

Performance... savings... 
convenience... and a no- 
nonsense warranty—four 
great reasons for banding 
together with the Larsen 
2/ 70. See your favorite 
amateur dealer or write for a 
free catalog today. 


BLACK DACROtT POLYESTER 
ANTENNA ROPE 

•UV-PAOTECTEO 

•MICH ABRASION RESISTANCE 

•REQUIRES NO EXPENSIVE 
POTTING HEADS 

•EASY TO TIE h UNTIE KNOTS 
•EASY TO CUT WITH OUR HOT KNIFE 
•SIZES: 3/32" 3/16" 5/16" 

•SATISFIED CUSTOMERS DECLARE 
EXCELLENCE THROUGHOUT U.S.A. 


LET US INTRODUCE OUR DACRON" 
ROPE TO YOU • SEND YOUR NAME 

AND ADDRESS AND «ELL SEND YOU 
TREE SAMPLES OF EACH SIZE AND 

COMPLETE ORDERING INFORMATION 


WOULD YOU LIKE 
TO BE 

PRESIDENT? 

0ui high technology stai t up company Is 
offering a large eguity position to an indivi¬ 
dual who can lead us through a period ol 
rapid expansion A primary need will be the 
necessary skills to carry out our stock sales 
program 

The right person will be able to realize the 
benefits ot his efforts within a relatively short 
period of time Experience in either Iranchis 
mg ot setting up a nationwide system ot 
stores is desirable 

Write us today with your qualifications lor 
this exciting leadership opportunity 

Reply to: 

Box CX 

Ham Radio Magazine 

Greenville, NH 03048 


v Larsen Antennas 

The Amateur’s Professional 

See your favorite amateur dealer or write for a free amateur catalog. 
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SUPPLY 

ORGANIZATION INC Q| I Id ^1 w 


The MSO complete packet radio 
system an alternative dedicated packet 
radio computer system with com¬ 
munications software, and a 
TAPR TNC-2 clone Use your SANYO 
computer and software for an un¬ 
attended RBBS. or use any of the 
thousands of public domain software 
programs available to the CP/M user 
The system also comes with the com¬ 
plete micropro software package tor 
word processing. (Wordstar) Spread¬ 
sheets (Calcstar) and a database. (Info- 
star) for your QSO's log. contest cluh 
member list or any other record keep¬ 
ing needs" Also included is a spelling 
checker (Spellstar). mailing label 
maker. (Mailmerge) and basic com¬ 
puter programming language 
At Micro Supply Organization we 
offer the lowest prices on Sanyo 
computers and software With 
prices like these you can afford the 
convenience of owning and 
operating more than one computer 
We also offer the User Support 
Hotline for questions concerning 
your computer or about software 
availability Whether you need one 
or a cfozen computers. Micro Supply 
Organization is the place to get 
them! 

USER SUPPO RT 

HOT LINE 

805/393-2247 

All system* carry »u" 90 flay 

CASH PRICE ONLY 

Citwk irt aOvani • Adtl .1 *CH VISA ML Sh*| | f , * n 9 

A handling Will iw .Hided lo tMC*> OMlt*» 

For our catalog with complete details and 

prices, send $2 00 to mmam 

Micro Supply Organization Inc V/S^ 

4904 St-•< fctJ.iU* H*v rMHl 

Bakersfield CA 9JJ09 

MON • FRI 7am - 5pm PST*SAT 9am - 5pm PST 

15% restocking on returned orders 


Get more for your 
money! 

©SANYO 

MBC1160 F 

Including this FREE software 

• Communication 
Program 

• Wordstar • Spellstar 

• Mailmerge • Calcstar 

• Infostar • BASIC 


8-Bit Integrated A 

Computer with 640KB 

Formatted Mini Floppy 

Disk Capacity 

• l 80A CPU with no wait mode and 
large 64KB RAM/4KB ROM 
memory capacity lor Iasi 
cecunon 

• CP'M operal-ng system w-ih editor 
assemble' and an standard utilities 

• No glare amber monitor display 
screen tor easy viewing 

• 80 charade' » 25 ime display 256 
characters in 8 * 12 dot math* 
ceils 

• T ao internal doupie-sided double 
density doubletrack 5’*” slim 
type mini floppy disk drives with 
640KB formatted capacity 

• Interlaces lor one Centronics 
printer and one RS 232C port 

• Optional interlace tor hard disk 
drive and tor enternai 8" (loppy 
disk drive 

■ft Special Printer 
Pricing when 
purchased with 
above system. 


The Packet 

Radio 

Controller 

An identical TAPR TNC 2 clone 
with identical software and hard¬ 
ware Features the latest AX 25 
version 2 0 software, hardware 
HDLC for full duplex, true Data 
Carrier Detect for HF. 16K RAM 
simple operation plus more 
Call for TNC Pricing. 


Complete 

system 

only 


$699 


"Special pricing for a 
limited time only 
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the colagi™* antenna 


Improve gain, pattern 
by combining collinear 
and Yagi designs 

One of the most important parts of a communica¬ 
tions system is the antenna. Additional gain in an 
antenna will improve both transmit and receive capa¬ 
bility. Combining the gain available from a collinear 
with the gain of a Yagi yields a high-gain antenna with 
only short boom requirements. 

Omni vertical collinear antennas used by FM 
repeaters achieve gain by vertically stacking in-phase 
dipoles (E-plane stack). Yagi antennas achieve gain in 
both E and H planes through the use of resonant para¬ 
sitic elements. For Yagis with booms less than one 
wavelength long, almost all the gain is achieved in the 
H-plane. Figure 1 shows the rate of gain improvement 
for both E and H plane of Yagi antennas with up to 
20 dBi directive gain. As can be seen, a 3 dB improve¬ 
ment in the E-plane is not achieved until a total Yagi 
gain of approximately 16 dBi is reached. 

A dipole has 2.15 dB gain over an isotropic source. 
All this gain is in the E-plane; the H-plane is still omni, 
or 360 degrees. 

A three-element Yagi's -3 dB E-plane beamwidth 
is approximately 65 degrees, and its -3 dB H-plane 
beamwidth is approximately 90 degrees. 

Gain improvement in the E-plane is: 

10 LOG | 78 ° ( dl P° le ^ o 3 dB BW > j = + o.79 dBd 
Gain improvement in the H-plane is: 

10 LOG ( 36 ° a ^ nm) } = +6.0 dBd 

Total Yagi gain is: 6.79 dBd (E and H plane gain). 


If the collinear method of achieving gain in the E- 
plane could be combined with the Yagi's method of 
achieving gain in the H-plane, then the results would 
be rewarding. The broadside collinear "bedsprings" 
antenna shown in fig. 2 does just this. The driven ele¬ 
ment is a pair of half-wave resonant dipoles (fed on 
the ends for high impedance) spaced a half wave apart 
(center to center) to achieve 2.4 dBd gain. This type 
of antenna achieves most of its gain in the H-plane 
by stacking. For those stations active on several bands 
and using horizontal polarization, the broadside col¬ 
linear antenna takes up valuable mast space which 
may limit the size and number of antennas used on 
the other bands. A collinear radiator plus a Yagi-type 
parasitic antenna system seems a logical solution — 
thus, a collinear Yagi, or "Colagi." 

Figure 3 shows the feed for a three-wide Colagi. 
Each of the three half-wave dipoles is in phase since 
the delay through the phasing network is a half-wave 
(180 degrees). The 0.83A o dipole-to-dipole center is 
determined by the phasing sections. This section is 
a coaxial line which is dielectrically loaded with poly¬ 
ethylene. Its 180 degree electrical length is: 

\ 0 

0.659 • f = 0.33\o 
x 

physically, so the outer conductor is basically,non¬ 
resonant at the design frequency. 

If teflon dielectric were used, the physical .length 
would be: 

\ 0 

0.695 • j = 0.35Xo 

If air-spaced polyethylene were used, the physical 
length would be: 

0.82 • -j = 0.41\ 0 

By Bob Morton, VE3BFM, P.O. Box 481, Gorm- 
ley, Ontario, Canada L0H 1G0 


* “Colagi" is a registered trademark of Sinclair Radio Laboratories. 
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fig. 1. Dipole through 24 element Yagi -3dB beamwidth vs. directive gain. 
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fig. 2. 16-element broadside collinear array "bedsprings." 



This length is now approaching resonance; out-of- 
phase radiation will occur, causing pattern distortion 
and reduced gain. 

If the basic collinear feed (fig. 3) is now backed up 
by three separate reflectors and three equal sets of 
directors, a high gain antenna will be produced. 

Figure 4 shows a basic seven-element Yagi using 
a conventional half-wave dipole feed system. E and 
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H patterns for this Yagi are shown in fig. 5. E-plane 
- 3 dB beamwidth is 42 degrees and H-plane - 3 dB 
beamwidth is 46 degrees. Gain is: 

10 LOG 3 A-~iz\ - 2.15 = 10.04 dBd 

42 • 46 | 

If this Yagi is made into a Colagi (fig. 6), the H-plane 
-3 dB beamwidth remains the same at 46 degrees. 
However, the E-plane -3 dB beamwidth now be¬ 
comes 20 degrees. Gain now is 

10 LOG | H’ 00 ® 1 - 2.15 = 13.26 dBd 

20 • 46 


stacking separate Yagis does not yield 
same improvements 

The same pattern could have been achieved by 
stacking three separate Yagis at 0.83A o apart in the 
E-plane. The disadvantage of stacking is loss in the 
coax and loss in the impedance matching section for 
the three antennas. The Colagi eliminates these par¬ 
ticular losses. A gain improvement of 3.3 dB has been 
achieved and only a single feedpoint and signal boom 
have been used. 

Figure 7 shows the array factor curve' for three 
antennas stacked at 0.83X o . The array factor in this 
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0 ° 



180 ° 


fig. 7. Array factor curve for three antennas stacked at 
0.83 A 0 spacing. 


case is the resultant pattern produced by three in-line 
isotropic radiators of equal amplitude and phase. If this 
pattern is overlaid on the E-pattern of the original 
seven-element Yagi, the product of the two patterns 
will yield the resultant Colagi pattern (for the seven- 
element long Yagi). 

The delay line phasing section is the limiting factor 
in determining the space between the "individual 
Yagis" of the Colagi. 




On long-boom Yagis, the E and H patterns are 
approximately equal. As gain increases, the beam- 
widths decrease. In order to realize stacking gains, the 
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fig. 10. Phase error and power distribution affect on pattern: A) OdB power taper and 0°, 0°, 0°, phasing, B) OdB power 
taper and 30°, 0°, 30°, phasing. C) 3dB power taper and 0°, 0°, 0°, phasing. Dl 3dB power taper and 30°, 0°. 30°, phasing. 


spacing betwen Yagis must also increase. Using a 
Colagi type feed system, the spacing is fixed at 
0.83X o ; therefore, an understacking effect occurs on 
long Yagis and all the gain available is not achieved. 

The collinear feed system can be extended to five, 
seven, nine, . . . dipoles by increasing the number of 
parasitic elements accordingly. 

Figure 8 shows the gain improvements to be 
expected for three, five, and seven-wide Colagis, 
based on knowing the -3 dB beamwidth in the E- 
plane for the single Yagi. For example, a Yagi with a 


28-degree beamwidth, made into a three-wide Colagi, 
would see a gain improvement of only 2.0 dB, while 
a Yagi with a -3 dB beamwidth of 42 degrees will 
see a gain improvement of 3.3 dB. 

unequal dipole feed reduces sidelobes 

Since some power is radiated from the center dipole 
of a Colagi feed, there is not an equal amount left to 
be radiated by the other dipoles. Figure 9 shows the 
gain to be expected from a center-fed collinear feed 
with a zero dB taper (all radiators equal in power) plus 
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the gain expected if a 2 dB power taper is used. On 
an 11-element center-fed collinear, if the center dipole 
power is used as a reference, then the outermost two 
dipoles will be 10 dB down in power. That's terrible! 
Right? Well, not really. The difference in gain between 
this condition and that with all dipole powers the same 
is only 0.5 dB. A slight widening of the main beam 
occurs when a power taper exists, but a big plus is 
in the reduction of the sidelobes. A very clean radia¬ 
tion pattern is produced. For weak signal work, hav 
ing very low sidelobes is a real advantage, especially 
in EME work. The sky is full of noise sources and noise 
is additive, so why take chances with high sidelobes? 
A collinear fed Yagi or the Colagi is a natural for clean 
E-patterns. 


reduced phase error pattern distortion 

What about phasing errors? Figure 10 shows the 
Colagi array factors: 

(A) 0 dB power taper and 0°, 0°, 0°, phasing. 

(B) 0 dB power taper and 30°, 0°, 30°, phasing. 

(C) 3 dB power taper and 0°, 0°, 0°, phasing. 

(D) 3 dB power taper and 30°, 0°, 30°, phasing. 

A phasing error of 30 degrees, which would be very 
bad on a conventional two-Yagi stack, has virtually 
no effect on the resulting pattern of a Colagi with a 
3 dB power taper. 

By making the Yagi into a Colagi, the E-plane pat¬ 
tern is about 20 degrees or less for any Yagi of three 
elements or more. The H-plane has not been changed. 
Conventional stacking will approximately halve this 
pattern's 3 dB beamwidth each time the number of 
Colagis (or Yagis) is doubled. A ten-element Yagi (or 
Colagi) with a 3 dB beamwidth of 38 degrees in the 
H plane when stacked four high will have approxi¬ 
mately a 10 degree 3 dB beamwidth. Made into a 
three-wide Colagi, this array will have a gain of: 


10 LOG 


32,000 
IS • 10 


2.15 20.3 d lid 


On the 2-meter band, this gain is sufficient to hear EME 
echoes from a 500 watt transmitter. 

A "first-level" Colagi (three wide) on 2 meters is 
almost as wide as a IO meter beam. A "first-level" 
Colagi on 70 cm is about 60 inches wide. 

Expanding to a “second-level" Colagi (five-wide) or 
a "third level" Colagi (seven-wide) continues to 
sharpen the E plane pattern. For the seven-wide and 
up, the 3 dB beamwidth is basically the 3 dB 
beamwidth of the array factor. Once the Colagi is 
expanded to this level, the effect of adding directors 
does very little to the E plane pattern. A set of reflec¬ 
tors behind each half wave dipole is all that is required. 
However, the H plane pattern does benefit from the 
addition of directors, as seen in fig. 1. and each builder 
must decide how many directors (and how long) to 
make the antenna. 


Optimum stacking of two three-wide Colagis in the 
E plane is 2.5X 0 . This will give 14 dB sidelobes if a 
seven element long Yagi is used as the starting point. 
The 3 dB beamwidth is approximately 10 degrees. 

Making a seven-wide Colagi will also yield a 3dB 
beamwidth of approximately 10 degrees. On 432 MHz 
this width is 12.5 feet (3.8 meters); on 1296 MHz the 
width is just over 4 feet (1.22 meters). Mechanical con¬ 
siderations dictate just how far this type of antenna 
can be expanded. 

At antenna measuring contests, a "figure-of-merit" 
is used to determine gain density. It is simply the phys¬ 
ical dimensions of the Yagi divided into the measured 
gain of the antenna. My three-wide, seven-element 
long Colagi placed first on 1296 MHz at Dayton in 
1984. 

The groundwork for the Colagi is now complete. 
Although construction techniques will vary and final 
combinations will differ, all results should be 
rewarding. 

Extra antenna gain is always desired in weak signal 
work. The Colagi approach might be the answer. 

references 

1. John D Kraus. Ph D.. Antennas. McGraw Hill Book Company Incorporated. 
19S0. References. Appendix 17 
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PRACTICALLY SPEAKING 


using the antenna 
noise bridge 

One of the most useful, inexpensive, 
and often overlooked test instruments 
is the antenna noise bridge. Over the 
years I've found it to be particularly 
useful for a variety of test and meas¬ 
urement applications, especially in the 
HF region, and those applications are 
not limited to the testing of antennas, 
which is the main job of the noise 
bridge. Several companies (Omega-T, 
Palomar Engineers, M.F.J., etc.) have 
produced versions of this instrument. 
Recently, Heath added its new Model 
HD-1422 (fig. 1) to their line-up. 

Figure 2 shows a block diagram of 
this instrument. The bridge consists of 
four arms. The inductive arms (Lib 
and Lie) form a trifilar wound trans¬ 
former over a ferrite core with LI a, so 
signal applied to LI a is injected into the 
bridge circuit. The measurement 
procedure consists of adjusting a 
200-ohm potentiometer and a 120 pF 
variable capacitor. The potentiometer 
sets the range (from 0 to 200 ohms) of 
the resistive component of measured 
impedance, while the capacitor sets 
the reactive component. Capacitor C2 
in the UNKNOWN arm of the bridge 
is used to balance the measurement 
capacitor. With C2 in the circuit, the 
bridge is balanced when C is approxi¬ 
mately in the center of its range. This 
arrangement accommodates both 
inductive and capacitive reactances, 
which appear on either side of the 
"zero" point, i.e. the mid-range capac¬ 
itance of C. When the bridge is in bal¬ 
ance, the settings of R and C reveal the 
impedance across the UNKNOWN ter¬ 
minal (e.g. your antenna). 


A reverse-biased zener diode (zeners 
normally operate in the reverse bias 
mode) produces a large amount of 
noise because of the avalanche proc¬ 
ess inherent in zener operation. While 
this noise may be a problem in many 
applications, in a noise bridge it is 
highly desirable: the richer the noise 
spectrum, the better. The spectrum is 
enhanced somewhat in the HD-1422 
because of the 1 kHz squarewave 
modulator that chops the noise signal. 
An amplifier boosts the noise signal to 
the level needed in the bridge circuit. 

The detector used in the noise 
bridge is an HF receiver. The prefera¬ 
ble receiver is an AM receiver, or at 
least an SSB receiver with a wide IF 
bandwidth. Although it's quite easy to 
use your ears to detect the noise null 
that indicates bridge balance, it's best 
to use a receiver with an S-meter. 
Thus, the best receiver to use is an AM 
HF receiver equipped with an S-meter. 
If your receiver lacks an S-meter, then 
use an old-fashioned (analog) AC volt¬ 
meter across the receiver's speaker 
output. Since antennas are not always 
convenient to AC power, you might 
also consider adding “battery 
powered" to the list of attributes 
required of the receiver. 

adjusting antennas 

Perhaps the most common use for 
antenna noise bridges is finding the 
impedance and resonant points of an 
HF antenna. Connect the RECEIVER 
terminal of the HD-1422 to the 
ANTENNA input of the HF receiver 
through a short length of coaxial cable. 
The length should be as short as pos¬ 
sible, and the characteristic impedance 
should match that of the antenna feed¬ 
line. Next, connect the coaxial feedline 
from the antenna to the ANTENNA 


terminals on the HD-1422. You're now 
ready to test the antenna. 

• finding impedance 

Set the noise bridge resistance con¬ 
trol to the antenna feedline impedance 
(usually 50 or 75 ohms for most Ama¬ 
teur antennas). Set the reactance con¬ 
trol to mid-range (zero) Next, tune the 
receiver to the expected resonant fre¬ 
quency (f E xp) of the antenna. Turn the 
noise bridge on and tune the receiver, 
looking for a noise signal of about S9 
(this will vary on different receivers, 
and if — in the unlikely event that the 
antenna is resonant on the expected 
frequency — the S-meter reading will 
be much lower). 

Adjust the Resistance control, R, on 
the bridge for a null — i.e., minimum 
noise as indicated by the S-meter. 
Next, adjust the Reactance control, C, 
for a null. Repeat the adjustments of 
the R and C controls for the deepest 
possible null, as indicated by the 
lowest noise output on the S-meter 
(there is some interaction between the 
two controls). 

A perfectly resonant antenna of 
common Amateur designs will have 
a reactance reading of zero ohms and 
usually a resistance of 20 to 120 ohms. 
(There are exceptions, e.g., a resonant 
quarter-wave vertical has a 36.5-ohm 
resistive component — Ed.) Real 
antennas may have some reactance 
and a resistance that is different from 
20 or 120 ohms. Impedance matching 
methods can be used to transform the 
actual resistive component to the 20 or 
120 ohm characteristic impedance of 
the transmission line. 

In general if the resistance reading 
is close to zero, then suspect that 
there's a short circuit on the transmis¬ 
sion line and an open circuit if the 
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Save Time-Money with HAZER 

• Novor climb your lower again with this elevator 
system 

• Antenna and rotator mount on HAZER. complete 
system trams tower in vehicle upright position 

• Safety lock system on HAZER operates while 
raising-lowering A normal position Never can fall 

• Weight transferred directly to tower Winch cable 
used only for raising A lowering Easy to install and 
use 

• Will support most antenna arrays 

• High quality materials A workmanship 

• Safety - speed - convenience * smooth 
travel - inexpensive 

• Complete kit includes winch. 100 ft of 
cable, hardwareandinstructions ForRohn 
25 G Tower 

Hazer 2 Heavy duty alum 12sgtt load 129/00 ped 
Ha/er 3 Standard alum . B sq tl load 213.00 ppd 
Ha/er 4 Heavy palv sleel 16 sq It load 27880 ppd 
Ball thrust bearing TB 25 for any of above 42 SO ppd 

SallafacUon guaranteed Call today and charge to /\ 
Visa or MasterCard 

Asan alternative, pore has© a Martin M-13or M-10 
aluminum tower engineered specifically for the 
HAZER system, or a truly soif-supporting steel 
tower Send for free details 


GLEN MARTIN ENGINEERING INC 
P.0 Box H 253 Boonvllle. Mo. 6S233 

816*882*2734 
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Introducing Ih*. MICRO RE i*f ATEH CONTROLLER RPT 2A « nrw 
concept in LOW COST EASY TO INTERFACE mictocompulei 
repeule* control Replace old logK hoards with a slate o* the art 
microcomputer that *dcM NEW FEATURES HIGH RELIABILITY 
LOW POWER SMALL SIZE and FULL DOCUMENTATION to you* 

system Deed interface (drop m) w*th most repealers Delated « 

i erf ace information nduM Orflea MX I to REPEATER CONTROL 
article featured in OST Dec t9B3 
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RPT-2A Kit Only S129 plus S3 00 shipping 

PROCESSOR CONCEPTS 

P O BOX 32908 
MINNEAPOWS MN 55432 
(612) 780 0472 7pm 10pm evenings 
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\LAU OR WHlU FUR FREE CATALOG AND SPfClHCATlONSy 


TechMart 

TEST EQUIPMENT SPECIALISTS 

Bird Wattmeters 
Fluke Multimeters 
Hitachi Oscilloscopes 
And othei quality test instruments 

You 'll be glad you 
called TechMart 1 

TOLL FREE 800-554-8306 
GEORGIA 404-325-0759 
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fig 1. Compact antenna noise bridges 
are useful for antenna work and compo 
nent value determination. 

resistance reading is close to 200 
ohms. (There are exceptions e.g., 
a vertical longer than X/2 — Ed.) 

For quarter-wavelength verticals and 
half wavelength dipoles near reso 
nance, a reactance reading on the Xl 
side of zero indicates that the antenna 
is too long, while a reading on the Xq 
side of zero indicates an antenna is too 
short. This convention may not hold 
true for other antennas, such as a ver 
tical longer than half wavelength. 

An antenna that's too long or too 
short should be adjusted to the correct 
length. To determine the correct 
length, we must find the actual reso 
nant frequency, fR. To do this, reset 
the Reactance control to zero and then 
slowly tune the receiver in the proper 
direction downband for too long 
and upband for too-short — until the 
null is found On a high O antenna the 
null is easy to miss if you tune too fast. 
Don't be surprised if that null is out of 
band by quite a bit The percentage of 


change is given by dividing the 
expected resonant frequency Fgxp by 
the actual resonant frequency Ur), 
and multiply by 100: 

Change a, v/ . ■ l00%)/fg 

resonant frequency 

Connect the antenna, noise bridge, 
and the receiver in the same manner 
as above. Set the receiver to the 
expected resonant frequency: i.e., 
468/f for half wavelength types and 
234/f for quarter wavelength types. 
Set the resistance control to 50 ohms 
or 75 ohms, as appropriate for the nor 
mal antenna impedance and the trans 
mission line impedance. Set the reac¬ 
tance control to zero. Turn the bridge 
on and listen for the noise signal. 

Slowly rock the reactance control 
back and forth to find on which side 
of zero the null appears. Once the 
direction of the null is determined, set 
the reactance control to zero and tune 
the receiver towards the null direction 
(downband if null is on X^ side and 
upband if on Ihe Xc side of zero). 

A less than ideal antenna will not 
have exactly 50 or 75 ohms impedance 
despite the coax impedance usually 
recommended, so some adjustment of 
R and C to find the deepest null is in 
order (actual values will be found 
throughout the noise bridge resistance 
range). You'll be surprised how far off 
some dipoles and other forms of 
antennas can be if they're not in “free 
space," i.e., if they're close to the 
Earth's surface. 
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fig. 2 Antenna noise bridge circuit incorporated in the Heathkit HD 1422. 
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non-resonant antenna 
adjustment 

We can operate antennas on fre¬ 
quencies other than their resonant fre¬ 
quency if we know the impedance (R 
and X components) and then provide 
a matching network to transform the 
impedance. Set up the receiver and 
noise bridge as described above and 
then tune the receiver to the desired 
operating frequency. Find the nulls for 
R and X (as above) and note the scale 
readings. The X readings are not the 
reactance in ohms, but rather the 
capacitance (0 to 60 pF). We can now 
calculate the normalized reactance at 
1 MHz from the equations below: 


X ( = -V = 


159155 
68 C 


2840 


or, 


X, - X = 2340 - 


159155 
68 + C 


Now, plug "X," calculated from one 
of the above, into Xf - X/f where f 
is the desired frequency in MHz. 

other applications 

The Heath HD-1422 noise bridge 
can be used in a variety of applica 
tions. We can find the values of capa 
citors and inductors, determine the 
characteristics of series and parallel 
tuned resonant circuits, and calculate 
adjustments of transmission lines. 

Some antennas and (non-noise) 
measurements'require antenna feed¬ 
lines that are either quarter wavelength 
or half wavelength at some specific 
frequency. We can use the HD 1422 
to find these lengths as follows: 

• Connect a short circuit across the 
UNKNOWN terminals and adjust R 
and X for the best null at the frequen¬ 
cy of interest (note: both will be near 
zero); 

• Remove the short-circuit; 

• Connect the length of transmission 
line to the UNKNOWN terminal — it 
should be longer than the expected 
length; 

• For quarter wavelength lines, 
shorten the line until the null is very 


close to the desired frequency. For half 
wavelength lines, do the same thing, 
except that the line must be shorted 
at the far end for each trial length. 

The HD 1422 can also be used to 
pretune an antenna tuner in order to 
reduce the amount of tune-up time 
required on the air. A previous ham 
radio article dealt with a system for 
doing this same job using another 
noise bridge.' 

conclusion 

The Heath HD 1422 noise bridge is 
an easily constructed, simple device 
that nonetheless produces useful 
measurement results. I recommend 
that all Amateurs who operate in the 
HF bands keep one of these instru 
ments in their armamentareum. 

reference 

1 Forrest Gehrfce. K?BT. A Precision Noise Bridge." 
hum radio, March. 1983 page bO. 

ham radio 


short circuit 

frequency and level 
standard 

In "A Frequency and Level Stan 
dard" (Hans Evers, PAOCX, January, 
page 10) the caption for fig. 3 incor¬ 
rectly identifies U5 as 74SL90. The cor 
rect designation is 74LS90. 
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99(M)—the world’s easi¬ 
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1 800-245 9995. 



Luxor Ku Antennas. 



9570 Mark II Block Receiver 


Luxor 

Luxor oJScaudinm 'in 
'Ihc birth plnce ofSateUiU’ Trirrisinn. 


9900 Block Receiver 


e' 178 













solving transmission line problems 

on your Commodore 64™ 


‘Transline Plus” 
eliminates drudgery 
from antenna system 
calculations 

When we say the antenna is the most important part 
of an Amateur Radio station, we're really talking about 
the antenna system — and that includes the transmis¬ 
sion line. 

Planning a new system, or evaluating one that's 
already in place, requires transmission line calculations, 
which are by nature tedious and repetitive, and there¬ 
fore well-suited for calculation by computer. After 
reading K4KI's illuminating article 1 I wrote "Transline," 
a short program (fig. 1) for determining the impedance 
transformation by a given length of transmission line. 
It soon became apparent that it simply didn't do 
enough, and that's where the "Plus" came in. 

calculations 

If the impedance Z/ at the input of a transmission 
line of length L and characteristic impedance Z 0 is 
known, the load impedance Z L can be found from: 

Z L Z, - jZ 0 (tan B) (1) 

Z„ ~ Z () — j~Z'i (tan B) 

where B = 0.367»F(MHz)*L(feet) and j is the opera¬ 
tor V-1 • 

This equation can be solved for Z/, yielding: 

Z/ Z L + jZ 0 (tan B) (2) 

Z„ ~ Z„ + jZ L (tan B) 

Recalling the rule of complex algebra 

a + jb _ ac + bd • ’ be - ad ( 3 ) 
c + jd c 2 + d 2 c 2 + d 2 

both equations can be set into forms which readily 
yield formulas for R /_ and Xi, and R\ and X/, respec¬ 
tively. Performing these transformations, one is struck 
by the similarity between the resulting formulas: one 
needs only to change the sign of the reactance, per¬ 
form the calculation, and change the sign of the result¬ 


ing reactance to use eqn 1 to find the input impedance 
when the load impedance is known. Physically, this 
is because the input termination must be the conjugate 
of the transformed load impedance. As a practical 
matter, it eliminates the need to include eqn 2 in the 
program. 

Knowing the load impedance, the SWR can be cal¬ 
culated from: 


SWR = jZg 


(4) 


where G is the reflection coefficient 

G = / < r L ~ Z 0 ) 2 + X, 2 (5) 

V (Rl + Z 0 ) 2 + Xt 2 

These relations may be used to calculate the SWR 
from the input impedance, substituting R; for Ri and 
X[ for X L , or the input SWR may be measured; how¬ 
ever, line loss can cause the measured SWR to be sig¬ 
nificantly lower than the load SWR. The actual SWR 
and the total line loss can be determined from: 

SffT? at load = S L = J ~ B n (6) 

A - B 


SWR at input = S/ = „-^ 

D ~ C 


Total loss = 10 log -—— 

B(1 - C 2 ) 


where 


S, + 1 

A = - 

S, - I 


B = 10M/I0 


C = 


S L - I 
S L + / 


(7) 


I Thus, knowing the matched line loss, M, in dB, and 
either the input SWR or the load SWR, the total loss 
and the unknown SWR can be calculated. 

Matched loss as a function of frequency for a vari¬ 
ety of transmission line types can be found in numer- 

By Gary E. Myers, K9CZB, 28W135 Hillview 
Drive, Naperville, Illinois, 60565 
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a typical calculation 

A half-square antenna has a feedpoint 
impedance of 1500 + jO ohms at 7.05 MHz. 
Sixty-five feet (19.81 meters) of transmission line 
will be required to bring it into the shack. Since 
only the 40-foot (12 meters) distance from the 
antenna to the house is in the clear, it will be dif¬ 
ficult to use open wire all the way. 

RUN the program, and enter 7.05 at the 
prompt. Try a Q-section of 450-ohm open wire, 
to bring the impedance down. When asked for 
the transmission line type, select "Other" and 
enter 0 for the line loss per 100 feet (30.48 
meters), 450 for the line impedance, and 0.95 for 
the velocity factor. Enter "Y" when asked if you 
want a Q-section. 

The program indicates that a Q-section at 7.05 
MHz will be 33.15 feet (10.10 meters) in length, 
that the matched loss will be 0 dB, and that the 
electrical length is 90 degrees. It then asks for 
the load resistance and load reactance. After you 
enter 1500 and 0, respectively, it tells you that 
the input resistance will be 135 ohms, the input 
reactance will be 0 ohms, the SWR at the load 
will be 3.3, the input SWR will be 3.2, and that 
the total loss will be 0. 

A Q-section of 75-ohm line might help at this 
point, so answer "Y" to the "try again?" prompt. 
Again enter 7.05 and choose "E" (RG11). The 
program says that the matched loss of this cable 
is 0.6 dB per 100 feet (30.48 meters). Enter 0.66 
when asked for the velocity factor. Again, 
answer "Y" to the Q-section prompt, and you're 
told that a Q-section will be 23.03 feet (7.01 
meters) in length with a matched loss of 0.1 dB, 


ous sources. The ARRL Antenna Book* shows plots 
of log (frequency) vs log (attenuation) for most of the 
transmission lines in common Amateur use. These 
plots are approximately linear in the HF and VHF 
regions, so they can be described by y mx t b 
where y log (attenuation, x log (frequency), m 
is the slope of the line, and b is the y intercept. Find 
ing m and b for each line then allows one to calcu 
late, with reasonable accuracy, the matched loss at 
any frequency up to and including VHF. 

the program (fig. 1) 

Although even the intrepid antenna experimenter 
cringes at the thought of going through these exer 
cises repeatedly, it's now far less of a chore, because 
Transline Plus will: 


and that the electrical length is 90 degrees. Enter 
135 and 0, respectively, when asked for the load 
resistance and reactance (the input impedance 
of the open wire section is now the load for the 
RG11). The program then tells you that the input 
resistance will be 41.6 ohms, the input reactance 
will be 0 ohms, the SWR at the load will be 1.8, 
the input SWR will be 1.7, and the total loss will 
be 0.1 dB. 

Finally, try again, to see what the results in 
the shack will be if you finish up with 8.82 feet 
(2.68 meters) of RG213. Again enter 7.05 and 
choose "D" (RG8/213). The matched loss is 0.6 
dB per 100 feet (30.48 meters); enter 0.66 for the 
velocity factor. You enter "N" at the Q-section 
prompt and are asked for the line length, which 
is entered as 8.82. You're told that the matched 
loss is 0.1 dB for 8.8 feet (2.68 meters) and that 
the electrical length is 34 degrees. When asked 
for the known quantity, respond with "B" for 
the load impedance. When asked for the load 
resistance and reactance, respond with 41.6 and 
0, respectively. The computer says that the load 
SWR will be 1.2, the input SWR will be 1.1, the 
total loss will be 0, the input resistance will be 
46, and the input reactance will be 8. 

With just a few keystrokes, you'll have 
planned the feedline portion of your antenna sys¬ 
tem. You can easily do more: if you know the 
feedpoint impedance of the antenna at frequen 
cies off-resonance, you can determine the 2:1 
SWR points and adjust the antenna resonant fre¬ 
quency accordingly, to cover a preferred range 
of frequencies without the need for a trans¬ 
match. 


• determine the input impedance, knowing that of the 
load; 

• determine the load impedance, knowing that at the 
input; 

• determine the apparent input SWR, knowing that 
at the load; 

• determine the load SWR, knowing that measured 
at the input; 

• calculate the length of a Q section; and 

• calculate the total loss. 

In addition, the program automatically calculates 
matched line losses for several of the most common 
types of transmission lines in Amateur use today, and 
uses those values no more thumbing through books 
and reading charts It even chooses the correct Z 0 
Although the concept is straightforward, a hrief 
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TELEPHONE 
INTEGRATOR 

^ i 

Voice Activated Telephone Integrator 

An electronic device that enables a 2-way 
radio to work as a mobile telephone system 
When the integrator is connected to a home- 
base radio and common phone line, it will 
automatically forward phone calls to your 
mobile 2-way radio 

Integrator will also dial out when activated 
by mobile radio 

S395.00 
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BALUNS 

Get POWER to your antenna* Our Baiuns are 
already wound and ready for installation m your 
transmatch or you may enclose them in a 
weatherproof bo* and connect them directly at 
the antenna They are desiQned for 3 30 MHz op 
eration (See ARRL Handbook pages 199 or 
6-20 for construction details ) 

100 Walt I41.tl.tl OI I I Impedaor* - S*H*cl on»| S 9 SO 
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“HAM HOTLINE" 

THE PROVEN MONEYMAKER 
The “Ham Hotline" is a complete 
mailing list of novice amateur radio 
operators and current hams who have 
renewed, upgraded or modified their FCC 
licenses These ham enthusiasts have 
proven to be excellent prospects for radio 
equipment accessories and publications 
The Hotline is UPDATED EVERY 
TWO WEEKS with an average ot 8.000 
names and addresses each month And. 
because we know the Hotline is the most 
up-to-date amateur radio listing available, 
we II guarantee 98% deliverability 
Target your sales eftorts to your most 
likely buyers Call DCC Data Service to¬ 
day and begin your subscription to the 
"Ham Hotline" the proven 

moneymaker ... 

DCC Data Service 
1990 M Street. N.W. Suite 610 
Washington. D.C. 20036 

Toll-free 1-800-131-2577 
In DC K- AK 202 452 1419 


fig. 1. ''Transline Plus ' program performs transmission line calculations 
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10 REM WRITTEN BY GARY MYERS K9CZB 
20 PRINT”tCLR>" 

30 F0RJ=1T05:PRINT:NEXTJ 
40 PR'INTTAB ( 10) " * *TRANSLINE PLUS**" 

50 PR'INTTAB ( 12) “A PROGRAM FOR" 

60 FRINTTAB(4)"TRANSMISSION LINE CALCULATIONS" 

70 L=L0G(IO) 

80 PRINT!INPUT"FREQUENCY <MHZ)":F 
90 PR INT:PRINT"TRANSMISSION LINE TYPE:" 

100 PRINTTAB<5>"A - RG5B" 

HO PR'INTTAB (5) "B - RG59" 

120 PR'INTTAB (5) "C - "MINI 8’" 

130 F'RINTTAB (5) "D - RGB/213" 

140 PR'INTTAB (5) "E - RG11 " 

150 PR INTTAB(5)"F - RGB FOAM" 

160 F'R INTTAB <5) "G - OTHER" 

170 GETC*:IFC*=""THEN170 

1 BO IFC*="A"THENF'OKE 1558.31 : LI =53. 5: G0T0700 
190 IFCS="B" THENF'Ot E 1598.31 ! LI =73: G0T0710 
200 IFC*="C"THENF'OKE 1642. 31 : LI =50: G0T0720 
210 IFC*="D"THENFOfEl 681.31;LI=50:G0T0730 
220 IFC*="E"THENF Of E1719.31:LI=75:G0T0730 
230 IFC*=”F"THENPOtE1762.31:LI=50:G0T0740 
240 IFC*="G" THENF'OKE179°,31:G0T0260 
250 GOTO 170 

260 PR I NT: I NF'UT "LINE LOSS (DB / 100 ’ ) " ; LO 
270 PRINT: I NF'UT "LINE IMPEDANCE":LI:G0T0310 
280 LP=INT < LO * 10)/10 

290 IF I NT (LO* 100) / 100-LF'= . 05THENLF “LF ♦. 1 
300 PRINT: PRINT" MATCHED LOSS=":LF';" DB/100’" 

310 PRINT: INF'UT"VELOCITY FACTOR'":OF 

320 PRINT:PRINT"WANT TO CALCULATE A Q-SECTION (Y / N > 

330 6ETT*:IFTS=""THEN330 
340 IFT*="N"THEN370 

350 0L=(246.063*VF)/F:LL=QL:QL=INT(QL*100)/100 

360 PRINT:PRINT" Q-SECTION AT";F:"MHZ=";QLs"FEET":G0T0380 

370 PRINT:INFUT"LINE LENGTH (FEET)";LL 

380 AL=I NT(10*LL>/10 

390 IFI NT(100*LL)/100—AL= .05THENAL=AL*.1 

400 ML=(L0*LL)/100:MP=INT(10*ML)/10 

410 IFINT (100»ML) / 100-MF'= . 05THENMP-MP+. 1 

420 PR I NT: PRINT" MATCHED L0SS=":MF;" DB FOF:":AL: "FEET" 
430 B=< (LL/VF)*2* n)/(984.252/F):BA=B*57. 3 
440 BP=INT(BA):BA=INT(10*BA>/IO 
450 1FBA-BP= .5THENBF =BF + 1 

460 PRINT:PRINT" ELECTRICAL LENGTH*":BF;" DEGREES" 

470 IFT * = "N"THEN540 

480 PRINT:INPUT"LOAD RESISTANCEBR 
490 PRINT: INF'UT "LOAD REACTANCE" : BX 
500 G0SUB1270 

510 PR I NT: PRINT" INPUT RES I STANCE = " : F:A 
520 PRINT:PRI NT" INPUT REACTANCE=":XA 
530 G0T0800 

540 PRINT:FRINT"DESIGNATE KNOWN QUANTITY:" 

550 PR'INTTAB (5) "A INPUT IMPEDANCE" 

560 PR'INTTAB (5) "B - LOAD IMF EDANCE" 

570 PRINTTAB(5)"C - INPUT SWR" 

580 F'RINTTAB (5) "D - LOAD SWF:" 

590 GETDS:IFD*=""THEN590 
600 IFC*="A"THEN750 
610 IFDS="B"THEN870 
620 IFD*="C"THEN 1000 
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630 IFD$="D"THEN1080 
640 G0T0590 

650 PRINT:PRI NT"TRY AGAIN (Y/N)?" 

660 GETQ*:IFQ*=""THEN660 

670 IFQ*="Y" THENF'R I NT" -CCLR3- " : FQRJ = 1T08: PRINT: NEXT J: G0T070 
680 PRINT"CCLR3":F0RJ=ITQ10:PRINT:NEXT 
690 F'RINTTAB (13) "73 DE K9CZB":END 

700 LA*.5376*L0G(F)/L+LOG(.42>/L: L0=10 t LA:G0T02B0 
710 LB*.45864#L0G <F>/L+LOG( . 4)/L:L0=10 t LB:G0T0280 
720 LC=.3979 *LOG(F)/L+LOG(. 4)/L: L0= 10 t LC:GOT0280 
730 LD=.515#L0G <F)/L+LOG(. 21)/L: L0=10TLD:G0T0280 
740 LF=.52*L0G(F>/L+LOG(. 15)/L: L0=10TLF:G0T0280 
750 PRINT: INPUT"INPUT RESI STANCE":BR 
760 INPUT"INPUT REACTANCEBX 
770 G0SUB1200 

780 PR INT:PRINT" LOAD RESISTANCE*”;F:A;" OHMS 
790 PRINT:PRINT" LOAD REACTANCE*":XA:" OHMS 
800 NF'= <BR-LI) T2+BX T 2 
810 DF'= (BR+LI > T 2+BX T 2 
820 F=SQR (NF'/DP) 

830 SW= <1+P)/<l-P):SW=INT <SW*10)/10 
840 PRINT:PRINT" VSWR=";SW 
850 GOSUB1120 
860 G0T0650 

870 PRINT: INPUT"LOAD RESI STANCE";RL 

880 INPUT"LOAD REACTANCEXL 

890 NS=(RL-LI)T2+XLT2 

900 DS= (RL+LI ) T2+XL T'2 

910 G=SQR(NS/DS) 

920 SW=(1+G)/<l-G):SW=INT<SW*lOO)/lOO 
930 PRINT:PRINT" VSWR AT LOAD=";SW 
940 GOSUB1120 

950 BR=RL:BX=-XL:GOSUB1200 
960 RA=INT <RA*10>/10:XA=INT(-XA*10)/10 
970 PRINT:PRINT"INPUT RES ISTANCE=";RA 
980 PRINT:PRINT"INPUT REACTANCE=";XA 
990 G0T0650 

1000 PRINT:INPUT"INPUT SWR":SI 
1010 AS=(SI+1)/(SI-1) 

1020 BS=10T(ML/10) 

1030 SW*(AS+BS)/(AS-BS):SW=INT<SW*10)/10 
1040 PRINT: PRINT" SWF: AT LOAD=":SW 
1050 CS=(SW-1)/(SW+1) 

1060 GOSUB1170 
1070 GQT0650 

1080 PRINT:INPUT"LOAD SWR":SW 
1090 GOSUB1120 

1100 PRINT:PRINT" VSWR AT INPUT*";SI 

1110 G0T0650 

1120 BS=10T(ML/10) 

1130 CS=(SW-1)/(SW+1) 

1140 SI*(BS+CS)/(BS-CS):SI=INT(10*SI)/10 
1150 IFD*="D"THEN1170 

1160 PRINT:PRINT” VSWR AT INPUT*";SI 

1 170 LT=<10/L)*LOG( (BST2-CS T 2) /<BS*(1-CSf2) )):LT=INT(LT*10)/10 
1180 PRINT:PRINT" TOTAL LINE LOSS=";LT;" DB" 

1190 RETURN 

1200 IFCOS(B)=0THENB=1.57 
1210 BB=TAN(B) 

1220 D=(LI + (BX*BB) ) T2+(BR*BB)T2 
1230 NA=BR*LI*(1+BBT2):RA=(LI*NA)/D 
1240 RA=INT <RA#10)/10 

1250 NB=(BX-(LI*BB))*(LI+ <BX*BB>) + (BF:T2*BB>:XA=(LI*NB)/D: 

XA*INT < XA*10)/10 
1260 RETURN 

1270 RA* (LI T2*BR) / (BR t 2+BXT2) : F:A= I NT (RA#10) /10 
1280 XA=-(LIt2*BX)/(BRT2+BX1 2) :XA=INT(XA*10) / 10 
1290 RETURN 


READY. 



CALL 

214 / 747-7346 
COLLECT AND 
TELL US YOUR 
PARTS 
DESIRE. WE 
HAVE THE 
BEST DEALS 
ON SURPLUS 
GE AND 
MOTOROLA 
PARTS AND 
TUBES. READY 
TO SHIP NOW. 

REDIPART 

P.O. BOX 10293 
DALLAS, TEXAS 75207 
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coaxial R. F. 

antenna switches 


ALL OUR PRODUCTS MADE IN USA 

BARKER ft WILLIAMSON 

Quality Communication Products Sine® 1932 
At your Distributors write or call 
10 Canal Street. Bristol PA 19007 

(215) 788-5581 


Single Pole. 3 Position 
Desk or wall mount 
All unused positions grounded 

# 593 UHFconnectors/ $27.25' 

# 596 BNC connectors / $38.50 • 


2 Pole, 2 Position Bypasses. 

Irnears refiectometers, antenna 
tuners etc 

#59d UHF connectors / $34.25' 


Single Pole, 5 Position all unused 
positions grounded 
#595 UHF connectors / $32.00* 
#597 BNC connectors/ $46.50' 

" Shipping and handling for any 
item add $2 each 




Turn Your Computer Into A 

DIGITAL 

STORAGE 

OSCILLOSCOPE 

And More With The 


$ 129.95 

(C64 Version) 



INTERFACE UNIT 


MB230 WORKSHOP 


The MB230 is designed for use with you» home or personal computer It 
is a complete Electronic Instrument and Electro-Mechanical Workshop 
which contains Interface Unit, D C Motors Gears. Sensors 
Construction Components. Disk Based Software and instructions lor 50 
sample projects 



VOl1MC tER 


Included are 

• Digital Storage Oscilloscope 

• Digital Voltmeter 

• Digital Speech & Sound (Record/Playback) 

• A/D-D A Conversion 

• DC Motor Control (Var Speed) 

• Infrared Control 

• Motors, Gears Generators 

• Motori/ed Mechanical Robotics 

• Cars Cranes Toys Etc 

MOTOR AND GEARS 



The heart of the M023O Workshop is the B100 Interlace Unit which 
connects to all types of sensors and is able to control lights motors 
relays and other external devices Thn MB?30 manual contains 
suggestions and instructions for many advanced protects such as 
antenna positioning and relay control 


Available for the following computers 

Commodore 64 ($129 95), Apple 2* 2E ($159 95) 
Alan flOO ($139 95) 

Coming soon lor IBM Amiga Atari 520ST 


To order or tor more information call toll free 1 -800-824-2549 
Cashiers check Money order VISA or Mastercard orders accepted 

Order now to avoid delay 1 
ALL ORDERS SHIPPED UPS BLUE 
AT NO EXTRA CHARGE 

MULTIBOTICS, INC. 

^ 176 
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review of the program will help to clarify things and 
make it easier to modify, if you wish. Since the Com 
modore 64 works in natural logarithms, line 70 saves 
typing later on. Lines 100 160 let you specify the type 
of feedline. If "other" is chosen in line 160, then 260 
and 270 are run to let you specify the matched loss 
per 100 feet (30.4 meters) and the characteristic 
impedance; otherwise the program will do it for you. 
Lines 180 240 confirm your choice with a graphic, 
choose the value for Z Q and send the program to the 
appropriate matched loss calculation. (The loss for 
"mini-8" types is based on product review data for 
Tandy RG 8/M. 3 ) Line 250 prevents invalid entries. 

Line 310 allows you to specify the velocity factor 
of the feedline. This could have been included in 
180 240. but since it tends to deviate from nominal 
values, especially in foam-dielectric types, the impor¬ 
tant part of the results may be more accurate if it is 
measured rather than assumed .* Line 350 calculates 
the length of a Q section if requested. Lines 380-410 
contain number rounding operations and 420 displays 
matched losses. The electrical length of the line is cal¬ 
culated in radians and degrees, and rounded and dis 
played in degrees, by lines 430-460 If a Q section is 
not requested, line 470 sends the program to the next 
stage. 

Lines 550 630 let you choose your calculation, 
based on the known quantity, and send the program 
to the appropriate routines and subroutines. Line 1200 
prevents "division by zero" errors when the line length 
is exactly 90 degrees. 

After typing in the program, be sure to SAVE it 
before RUNning, in case you've made an error that 
will cause a system lockup. For those with little 
programming experience, note that the CLR in curly 
brackets in lines 20, 670, and 680 means a SHIFTed 
CLR/HOME key; this shows on the screen as a 
reversed video heart symbol. 

results 

The program is designed to be easy to use. Just fol 
low the prompts as they appear on the screen. 
Prompts that ask for a single letter response are 
executed immediately by GET statements; those that 
ask for numbers are INPUT statements, and require 
a RETURN for execution. If you want a hard copy of 
your results, add PRINT* statements after each 
appropriate screen PRINT. 

Some cautions are in order. The impedance trans¬ 
formation calculations don't account for line loss. Nor¬ 
mally this is of little consequence in well designed sys¬ 
tems, but it may introduce significant errors if the total 
loss exceeds 2 dB or so. The exponential relations 
developed by KOOP* might be substituted for the cal¬ 
culations in lines 1210-1250, if better accuracy is 
desired for very lossy situations. The calculations for 






matched loss are based on the assumption that the 
log (frequency)/log (attenuation) relationship is linear; 
this is only approximately true for some types, espe¬ 
cially in the UHF region. Rounding operations and 
some minor approximations cause the program to yield 
SWR and line loss results that may be inconsistent in 
the first decimal place. 

A typical calculation is illustrated in the sidebar. 
This program has taken much of the tedium out of 
my antenna system studies, and makes "what if?” 
exercises a real joy. If you don't care to type the pro 
gram, send me a formatted disk and $5, and I'll pro 
vide you with a copy. 

references 

1 William Vissets, K4KI. Iho Mall Wave Transmission Lino in Bridge Meat. 
U foments,'' ham radio, November. 1984 page 108. 

2 The ARRL Antenna Book, 14th Edition. American Radio Relay League. 
Inc . Newington. Connecticut. 1982, page 3 20 

3 Jerry Hall. K1TD. Tandy Wire and Cable RG 8 M Coaxial Cable QST. 
December. 1980. page 49 

4 G Downs. W1CT, ’'Measuring Transmission Line Velocity Factor QST, 
June. 1979. pages 27 28 

5 G White. K0OP Computerized Smith Chari lor Noise Bridge Appln a 
lions." QEX, September, 1985. page 7 
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CONTROLLER 


Now you can get in on the fun in packet radio! 


* Heady to operate wired and tailed 
’ Operate* *»th Wole* traniceiieu 

* Eaty to learn, aaty to operate 

* Built in Packet Modem end CW identification 
' U»* with a computer terminal or faletype 

Machine 

* famine! ASCII or BAUDOT 4*. to MOO Baud 
' Radio link Speed* 0> 300. MO or 1200 Baud 
’ Automatically teiecl* AX 29 or VAOC-i 

* Remote Repeal*' Commend lockout 
‘ Full Idmipeeter operation in AX JS 

* Oeer M Commend* 

' Store* received metieget lor delayed reeding 

* AN* to duplet Olher call* ertul* connected 

’ ’Block" and "Trentparent" mode* tor data til** 
' Operate* at an unattended dtgipeatar 
' 'Beacon* mode 

' Signals a rati*We lor teletype Motor Control 
' Standard memory i» 4K eipandaOl* to UK 
' Uk RAM iniltNe on tpecial order 

* Can oe cuttomved lor LAN a 

' Squelch input lor thermo ol *o«c* channel* 

* Cell *(gn. SSiD I VADC • progremmed to ROM 

Dimension* 2.3 X tl X S Imcheti 
Powei Requirement 12 volt* DC at 200 ma 


MODEL PK1 


SPECIAL PACKAGE DEAL!!! 
Amateurs Only 

induces PKi installed in 
cabinet w/cable sel 4 swr supply 

$169.95 


PKI • FCC CERTIFIED • wired and tested in cabinet S149.95 


PK1S • Subassembly board - wired and tested 


$109.95 


PKD0C 


C • Documentation only - Refundable on first PKI 
purchase S 

Please specify Cell Sion. SSID Number, and Noda Number when ordering 
Contact CLB tor additional into and available options 
We oiler e complete tine ot transmitters end receivers strips, preselector 
preemps CWID’ers I synthesirers tor amateur S commerciet use 
Request our FREE catalog UC A Vise vretcome 


GLB ELECTRONICS.INC. 

151 Commerce Pkwy.. Buffalo, NY 14224 
716-675-6740 9 to 4 


PROPAGATION 

PUBLISHING 

Your source for amateur radio 
books, tapes and computer pro¬ 
grams. 

Now over 150 books, tapes and com¬ 
puter programs to keep you up to date 
in the ham world, and to help upgrade 
(or that next ticket. 

"DX Power: Effective Techniques 
for Radio Amateurs" 

Here il is at last! You knew it had to be 
written, and now we have it A complete 
survival manual for every radio amateur 
interested in the competitive world of 
DXing Chip Tilton breaks tradition to 
reveal what really goes on in the DX 
world, 


Postpaid in USA 


$12.00 


Please send check or money order. 
Illinois residents please add 6% sales 
tax. 

We are looking tor authors! 

PROPAGATION 

PUBLISHING 

P.O. Box 5255, NG9E 
Morton, Illinois 61550 


POPULAR PA 19 
Wideband Preamp 


Over 8 000 sold since 1976 
0 5 - 200 MHz bandwidth 
19 dB gam 
50 Si in/output 

Increase sensitivity ot receivers or 
counters 

Built, tested & ready to go 

ONLY $9.95 PPD 


NEW POCKET SIZED 
500 MHz Freq. Counter 


■ Compact design pocket sired 

Measures frequency trom 1 MHz in 500 
MHz to within t kHz 

Built-in telescoping 
amenna 

Uses I standard 
9 volt battery 

All units pre-tested and 
calibrated to 001% 

Professional and dependable pertor 
mance at a low cost 

ONLY $49.95 PPD 


DIGITREX 

1005 BLOOMER 
ROCHESTER, Ml 48063 

WEST COAST DISTRIBUTOR 

R. LUKASZEWICZ 

20610 ALAMiNOS DRIVE SAUGUS. CA 91350 
(805) 252 6021 




now Sinad can 

BE MEASURED WITH 
YOUR VOM 

< Quickly tune Receivers. Cavities. 
Preamps . etc 

> Works with your VOM or AC 
VTVM that has 2.5V lull scale sen¬ 
sitivity or better 

» Fast accurate measurements 

> Sinad measurement displayed on 
meter in "dB' scale 

> Sell contained, pocket size, go 
anywhere instrument 

> Powered by standard 9V battery 
or optional AC adaptor 

SINADAPTOR SAI-OI 

$ 79.95 

Please add S3 50 
shipping & handling 

NY ces .Kid 7% wit*, m 

J.S. Technology, Inc. 

39 Main Street 
Scottsville, NY 14546 
(716) 889-3046 ^ 174 


May 1986 















Electronics Supply 

3621 FANNIN 
HOUSTON TEXAS 77004 

1-713-520-7300 OR 1-713-520-0550 


New rigs and old favorites, plus the best essential accessories for the amateur. 

3b?IF ANNIN ST 

HOUSTON. IX 77004-3*113 IflB 

CAl L FOR ORDERS mmmm 

1 /13 520-7300 OR 
1713 520 0550 

ALl ITEMS ARE GUARANI LED OR SALES PRICE 
REFUNDED 

EQUIPMENT 

Kenwood Call lor (wtces on all Kenwood 

Kenwood TS940S contosler sddtght Call 

Kenwood T S 440 Call loi uade 

loom R/(XX) 25 2000 MH/ 795 00 

Iconi IC3200 489 95 

Santee ST20T Mandi T alkie 289 00 

lcqmlC735 799 00 

Ton Tec 2510 (Easy OSCAR) 489 00 


CAl RAD 05 287 SWR Relative Power Meier 32 95 
3-150MH/ KW* _ _ 


PACKET POWER 

AFAPK64 docit;RTTY ASCII AMTORalso 19900 
AEAPK*80TAPR« 199 00 

NEW Kantronics Packet II 199 00 

Icom 271A Great packet radio Call 

SERVICES 

Alignment, any late snodfit ny 50 00 

Flat fee CoM.r.s rotxjild Call 

ANTENNAS 

Isopolo 44 95 

A4 269 00 

402CD 279 95 

424B 84 IX) 

215WB New 15 El 2M beam 79 95 

AOP 1 Compete Oscar Antenna 149 95 

Butternut HF6V 80 10 vertical 125 00 

HF2V 80 & 40 vertical 119 00 

HF4B 189 00 

Huslfor G7 144 119 95 

Hustler GBTV 139 00 

Ham4 Rotator T2X CD45 ? Call 

Kl M HT World Class Senes Antennas Call Don 

Alpha Delta Twin SM>er 49 00 

Coax Seal 2 OO/ioll 

BA W Dipoles Less 10% 

Hy Gain TH/DXS 489 (X) 

Explorer 14 349 00 

Discover 1 demon! 40M 169 00 

2 dement 40M 369 oo 

3 dement only 249 oo 

V2S(2metor) 59 00 

HG52SS 52 It crankup !t)wer 1199 00 

Prepaid Iteiyt I when you order other Hy Gam items with 
tower 

Kl M KT 34A 339 00 

40M 2 299 00 

OTHER ANTENNAS 

Larsen Kulduck 17 00 

Larsen440IIW 1/2 waveKulduck 25 00 

AvantiAP151 3G on Glass Antenna 36 00 

Anloco .’M 5 8 M.hj Mount Comp 25 00 

Avanti APR450 5G on glass 39 00 

Orton 2M 112 wavuH.iriOy Antenna 19 00 

Van Gordon SI A f 160 80 40Sfoper 34 00 

Valor AB 5 Mobile 79 95 

Stoner DA 100 P ActrvQ R* Antenna 190 00 

SURPLUS 

24 Pm Soldctiai! dip sockets 25/each 

150MF D/400V DC 195 

1 5 AmpMOOV lull wave bridge reclilier l 95 

2 5A/1000PIV Epoxy diode 29 nich or 19 00/100 

0015/1 OK V m CX)i /?OKV I 95 each 

3N201 95 

4 inch ferrite rod 1 95 

365pF cap t 95 

Sanyo AAA AA Nw «tds w/latis 2 00 

2 4 5 6.8 pm mx plugs 3 00 

1/8 1/4 watt carbon resistors 05 each 

Meters 0 3000 VD( 

2Vi»* Square 0 1 Amp DC 9 95 each 

Drake Collins mike plug 2 00 

Close out on nys A .k c«v.sories All tin; lime Call 

We may have what you're looking lor 

BELDEN 

9913 low loss solid center loil/braid shield 45c/1t 

8214 RGB Foam 43c/tt 

823 7 RGB 37c/tt 

826/RG213 52c/« 

8000 14 Ga stranded copper ant wire 13c/ft 

8*148 8 conductor ictor cable 31c/H 

9405 Heavy duly 2 16 Ga 6 18 Ga 52c/h 

9258 RG 

9269 RG62A/U 16c/tt 

8403 Mic Cable 3 cundctf & shield 80c/tt 

100 feet 8214 w/ends installed 45 00 

8669 7/16" tinned :opput braw l 1 10/It 

International Wire HG214 non mil good cable TOc/ft 
Inlernatmrial Wire 9086 exact replacement lor Bdden 
9913 36c/ft 


ArrFSsnoiFs 

B&WVIEWSTAR ANTENNA TUNE R 
Hod HC3/HC4/HC5 
Hed BM10 Boom Mike headset 
CSI Private Patch III 

FI. UKF 77 nuto r.itufiixj drg/ial imiUimolot 

Bird 43 Wattmoter 

Bird Elements. H/59 00 A E/48 00 

Daiwa CN620B. 20 200 2000W 

I)aiwa CN630 140 450 20 200W 

Stobytex 20SR 25 amp 12VDC 16 amp cont 

over voltage protected 

Alinco El H 230D C xcdlont buy 

Nye MB5 A (lor the big t)Oys') 

Shore 444D 

Watil 7470Soldering Station 
Kenwood IF tOA B C 
Kenwood IF 232C I uvel translation 
Miller C514 T low pass filter 


89 95 
StOCK 
53 95 
469 95 
125 00 
Can 
In Stock 
109 95 
129 00 


STOCK ITEMS 
CALL 


QUANTITY DISCOUNTS 206.00 

Want a Qood discount/ Get three ol ygur friends and ord 
er Madison's special lour lot prices For example 
ICOM IC27A 1270 00 

Call lor four lot puces on olhei nys 

KEYS 

Bencher & Vihroplex Less 10% 

Bencher is now improved Screws & springs all stainless 
sled and extra hand pdi lnng 
Vihroplex Carrying Case 20 (X) w/purchau? 

MF.I Super keyboard #496 169 00 

Nye ESK 001 Keyer 58 00 

TUBES 

Cnflms A Drake Redact 'muni tubes slock 

GE 6146B 11 95 

F irnac 3 500? 109 95 

GE Industrial Tubes Call 

GE 12BY/A 6 00 

GF 6JS6C 11 95 

Colton 5728 69 011 

GF 8950 14 00 
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hf ground wave propagation 


A computer program 
for calculating 
expected range 

While some hams are busy chasing rare DX, work¬ 
ing "skip" via F2 ionized atmospheric layers, many 
others are busy sending SSTV signals across town to 
friends or communicating with relatives in adjacent 
states by using "ground wave" propagation. If you're 
the latter, and you'd like to discover an armchair 
method of determining what your expected ground 
wave communications range should be, then read on. 

This article describes a computer program, written 
in BASIC for the Commodore 64 or 128PC — but eas¬ 
ily converted to other computers — which will pre¬ 
dict your range in miles as you experiment with trans¬ 
mitter power, receiver sensitivity, polarization, and 
antenna heights and gains. 

The program is completely menu-driven for ease of 
operation. Two typical screens are shown in figs. 1 
and 2. The first is used for selection of frequency band, 
equipment characteristics, and polarization, and the 
latter is used in the selection of antenna heights and 
gains. The typical output format is shown in fig. 3, 
and a routine is included to dump all applicable infor¬ 
mation to your printer. 

propagation curves 

Although propagation curves have been available 
for about 40 years, most hams have either not been 
aware of them or haven't known how to use them. 
The classic curves developed by Bell Labs cover 200 
kHz to 600 MHz over distances of 0.5 to 1000 miles 
(0.8 to 1600 km) and are arranged in six sections cover¬ 
ing propagation over poor soil, good soil, and sea 
water for vertical and horizontal polarizations, and 
include ground-to-air data to 40,000 feet (12,000 
meters). 1 Typical inputs and outputs are expressed in 
terms of 1 kW transmitted from a grounded whip and 
units of field strength in dB above 1 microvolt per 
meter, however, one must be wise in the ways of 
antenna conversions to use them. Although propaga¬ 


tion predictions at VHF and UHF are fairly straight¬ 
forward because antennas at these frequencies are 
usually mounted many wavelengths above earth, 
where ground effects are negligible, 2 3 they are very 
complicated at HF, where antennas are usually located 
within a few wavelengths of ground. Under these con¬ 
ditions, actual antenna directivity and efficiency are 
a function of polarization and are directly affected by 
soil conductivity, and other factors. 

The user-friendly menu-driven computer program 
described below utilizes data taken from portions of 
selected curves in reference 1. Ground wave propa¬ 
gation data are included for the 3.5, 7, 14, 28, and 50 
MHz bands, with separate information for both verti¬ 
cal and horizontal polarizations for three different 
ground conductivities. 

program description 

The menu-driven HF ground wave propagation pro¬ 
gram includes a sufficient number of INPUT, PRINT, 
and REMARKS statements that should make it self- 
explanatory to most users. The program USTing in 
BASIC is shown in fig. 4. The following description 
is for those who wish to follow the program flow line 
by line. 

Lines 10 through 40 display the program title on the 
screen and provide you an opportunity to select any 
combination of border, screen, and letter colors 
desired; you're not stuck with the Commodore 64 
default conditions. In lines 50-74 you choose whether 
to work with receiver sensitivity and transmitter power 
in microvolts and watts or in dBm (decibels relative 
to 1 milliwatt). This is for your convenience only; the 
program converts either input to the other and displays 
both as an output. 

Line 76 branches to the program data in the subrou¬ 
tine beginning at line 9000 and running to the end of 
the program. (Details of the data format will be given 
later for interested programmers.) Lines 100-115 then 
branch to subroutines for initial inputs of the 
parameters described below. The subroutine in lines 
600-624 prints a menu on the screen (see 9- D nd 
requires you to select your operating frequency band. 

By Lynn A. Gerig, WA9GFR, R.R.#1, Morgan 
Road, Monroeville, Indiana 46773 
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SELECT FREQUENCY BAND FROM MENU 

1 = 3.5 MHZ 

2=7 MHZ 

3 = 14 MHZ 

4 = 28 MHZ 

5 = 50 MHZ 

WHAT IS YOUR CHOICE? 5 


INPUT XMTR POWER (IN WATTS)? 100 
RCVR SENSITIVITY (IN MICRO-VOLTS)? .8 

VERTICAL OR HORIZONTAL POLARIZATION 
(V OR H)? H 


SELECT PROPAGATION PATH FROM MENU 

1 = POOR SOIL 

2 = GOOD SOIL 

3 = SEA WATER 

WHAT IS YOUR CHOICE? 2 

fig. 1. Menus for selection of frequency band, radio 
parameters, polarization, and path type. 


CHOOSE ANTENNA FEEDPOINT HEIGHT ABOVE 
GROUND FROM THE FOLLOWING MENU: 


1 = 

10' 

4 = 

40' 

7 = 

80 

2 = 

20' 

5 = 

50' 

8 = 

100 

3 = 

30' 

6 = 

60’ 

9 = 

150 


SELECT HEIGHT OF TRANSMIT ANTENNA? 3 
SELECT HEIGHT OF RECEIVE ANTENNA? 5 


ENTER GAIN OF XMIT ANTENNA (IN DB)? 12 
ENTER GAIN OF RCV ANTENNA (IN DB>? 7.5 


ENTER TOTAL LOSSES AT TRANSMITTING AND 
RECEIVING ENDS OF THE LINK. INCLUDE 
COAX CABLE LOSSES, ETC. (IN DB)? 4 

fig. 2. Menus for selection of antenna parameters. 


The subroutine in lines 700-740 asks for receiver 
sensitivity and transmitter power output. You'll either 
be prompted for an input in dBm or in microvolts and 
watts, depending upon your preference selected in 
lines 70-74. Your input is converted to both units, 
which will be displayed later. 

The subroutine in lines 800-860 displays menus on 
the screen requiring you to select polarization (verti¬ 
cal or horizontal) and type of propagation path (poor 


soil, good soil, or sea water), also shown in fig. 1. 

All antenna parameters are input from the subrou¬ 
tine in lines 900-995. You must first select the heights 
of both the receiving and transmitting antennas from 
the menu (see fig. 2). The program includes data for 
antenna elevations above ground from 10 to 150 feet 
(3.04 to 45.7 meters) in nine discrete increments. In 
addition, if you select vertical polarization, an addi¬ 
tional option for specifying your antenna at ground 
level is included. Next you're asked to input antenna 
gains in dB. Finally, you must input system losses. 
These would include coaxial cable losses, antenna 
matching network losses, and antenna losses due to 
a poor ground radial system, unless you took these 
into consideration when entering radio set parameters. 
For example, if you have a 100-watt transmitter and 
have 6 dB of coax cable and antenna losses, either 
use 100 watts as your power level and include 6 dB 
in losses (plus losses at the receiving end, of course), 
or use 25 watts (actual radiated power) with 0 dB 
losses. 

The main program calculations and outputs occur 
in lines 200-335. First, path loss vs distance and 
antenna height gain data for your operating conditions 
are selected based upon your inputs of frequency, 
polarization, soil type, and antenna heights. An 
equivalent "path" in dB is calculated in line 240. This 
number is basically the difference in dB between the 
transmitter power output and receiver sensitivity, with 
corrections for antenna gains and system losses, plus 
an equivalent antenna "height gain" for antennas at 
other than "reference height." Data stored in the pro- 


GROUND WAVE PROPAGATION AT 50 MHZ 
HORIZONTAL POLARIZATION OVER GOOD SOIL 

TRANSMITTER POWER OUT: 50 DBM 

100 WATTS 

RECEIVER SENSITIVITY: -108.9 DBM 

.8 UV 

TRANSMITTING ANTENNA: 12 DB GAIN 

AT 30 FEET 

RECEIVING ANTENNA: 7.5 DB GAIN 

AT 50 FEET 

SYSTEM LOSSES: 4 DB 

MAXIMUM EXPECTED RANGE: 66.6 MILES 

F=NEW FREQ BAND R=RUN AGAIN 

A=MODIFY ANTENNAS P=PRINTER DUMP 

X=M0DIFY R/T SENS/PWR Q=QUIT 

N=NEW PATH OR POLARIZATION 

fig. 3. Typical program output format. 
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fig. 4 Propagation program list in BASIC for the Commodore 64 


2 CL*-C1#»*<147>|D*-"N-|LT*-C»«*<I37>|DN*-CF#»*(17) 

10 PRINTCL*DN*DN*" 3.3-30 f*tZ GROUND-MAVE PROPAGATION 

14 PRINTDN*" PROGRAM FOR THE COMMODORE 44 

16 PR1NTDN*DN*DN*DN*" VI.O C 1983 BY 

18 PRINTDN*" LYNN A. GERI 6 , MA9GFR 

20 F0RJ-1T06IPRINTlNEXT 

22 PR I NT “TO CHANGE BORDER, SCREEN, OR LETTER 
24 PRINT"COLORS, PRESS B, 8 , OR L, RESPECTIVELY. 

26 PRINTDN*“TO EXIT TO PROGRAM, PREB 8 <RETURN>. 

30 GETA*i1FA*“““THEN30 

32 IFA*-"B*THENPOKE33290,PEEK(33200)♦IAMD13 
34 I FA*- " 8 " THEWN3KE33201, PEEK f 33281) ♦ l AND 13 
36 IFA*-“L“THEW>OKE646,PEEK (646) *1 AM)13i GOTOIO 
38 IFA*—CHR*(13)THENSO 
40 GOT030 

30 PR I NTCL*DN*"TH IB PROGRAM CALCULATES EXPECTED RANGES 
32 PRINT-FOR FREQUENCY BANDS OF 3.3, 7, 14, 28, 

34 PR I NT "AND BOfUZ . T* APPROXIMATE DYNAMIC 
36 PRINT"RANGE IS FOR PATH LOSSES OF lOO TO 200 
38 PRINT-DB, COVERING MOST APPLICATIONS FOR RCVR 
60 PR I NT" BE N 8 OF .2 TO 10 MICRO-VOLTS AND XMTR 
62 PRINT"POWER OF .1 TO lOOO MATTS. PROGRAM 
64 PRINT-COVERS ANTENNA HEIGHTB FROM GROUND 
66 PRINT-LEVEL TO 130 FEET. 

70 PR I NTDN*DN* "PROGRAM DEFAULTS TO RCVR SENS AND XMTR 
72 PRINT-PMR IN DBM. MOULD YOU RAT«A MORK MITH 
74 PRINT-MICRO-VOLTS AND MATTS <Y-YE 8 > M |I INPUT D* 

76 G08UB900OI REM READ DATA 

100 GO3UB60OI REM SELECT FREQUENCY BAND 

103 G0SUB70OIREM SELECT XMTR PMR l RCVR BENS 

llO GOSUBBOOiREM BELECT PROPAGATION PATH 

113 60BUB9001 REM BELECT ANTENNA PARAMETERS 

200 REM MAIN PROGRAM CALCULATIONS 
203 IF <H 1 —OORH2—0 > ANDPO—2THENG08UB900 

210 H*-H*(PO,PP,FB)iREM DATA FOR SELECTED POLARIZATION, PATH 6 FREQ 
213 F0RJ-1T012IX- 6 *(J-l)aP(J)-VAL<MID*<H*.X*1,3)) 

220 D(J)—VAL(MID* <H*,X*4,3> >I NEXT 

223 IFD(12)—999THEND(10)—103OiD(11)—10301D(12)—1030 
230 HX—HG <PO,PP,FB,HI)I REM XHIT ANTENNA HEIGHT GAIN 
233 HR-HG (PO, PP.FB, H2> I REM RCVR ANTENNA HEIGHT GAIN 
240 PL-PD-RD*HX*HR*GX*GR-LLiREM PATH IN DB 
243 PRINTCL*"GROUND WAVE PROPAGATION AT"F(FB)"MHZ 
230 PRINTPO*<P0)“ POLARIZATION OVER "PP*(PP) 

233 PRINTDN*-TRANSMITTER POMER OUTi“PD|TAB(30)I”DBH 
260 PRINTTAB(22)PM|TAB(30)"MATTS" 

263 PRINTDN*"RECEIVER BEN 8 ITIVITY 1 "RD|TAB(30)"DBM 
270 PRINTTAB <22)RMTAB(30)"UV 

273 PRINTDN*"TRANSMITTING ANTENKAl "GX"DB GAIN 
280 PRINTTAB<23>"AT“H(H1)“FEET 

283 PRINTDN*"RECEIVING ANTENNA 1 "GR“DB GAIN 

290 PRINTTAB(23)"AT"H<H2)"FEET 

293 PRINTDN*"SYSTEM LOSBEBi -LL"DB"DN* 

300 IFPL<P<1)THENPRINT-RANGE NOT IN PROGRAMi <"D(1)"MILEB" 1 G0T04O0 
303 IFPL >—P(12)THENPRINT"RANGE NOT IN PROGRAMi >"D<12)"MILE8"IGOT0400 
320 FORJ —1T0111 X—J + l 

323 IFPL>-P(J)ANDPL<P(X)THENDI-D(J)*(D(X>-D(J> >*(PL-P(J))/CP<X>-P(J> > 

330 NEXT a DI —INT(104DI + .31/10 

333 PRINT"MAX IMUM EXPECTED RANGE 1 “DI“MILE 8 

400 PRINTDN 6 LL* 

402 PRINT-F—fCM FREQ BAND R-RUN AGAIN 

404 PRINT-A-MODIFY ANTEHMAS P-PRINTER DUMP 

406 PRINT-X-MODIFY R/T BENS/PMR Q-QUIT 

400 PRINT"N-NEM PATH OR POLARIZATION-| 

410 FORJ-1T010iGETA*»NEXT 

412 GETA*|IFA*-“"THEN412 

413 IF A*— " P " TK* N430 

414 PRINTDN* 

413 IFA*—-R-THENlOO 

416 IFA*«"Q"THENSYS63126 1 REM REBTORE 
418 lFA*-“N"ThCNG08UB800iGOT0200 
420 IFA*-"A“THENG0BUB900IGOTO200 
422 IFA*—"X "T)*iNG08UB700i GOT0200 
424 IFA*—"F"THENGO 8 UB 6 OO 1 G0T0200 
426 G0T0412 

430 REM SCREEN-DUMP TO PRINTER 

432 0PEN3,3i0PEN4,4iPRINTCHR*(19)I 1 PRINT*4|PRINT*4,LL* 

434 FORJ—OT0739IGET*3,A*iPRINT44,A *|1 NEXT 1 PRINT*4,LL* 

436 CLOSE4 1 CLOSE3 1 FORJ — lTOSa PRINT 1 NEXT 1 GOT0412 


Step up 

to the world’s most- 
advanced antenna system! 

WITH NOT A SINGLE 
WATT WASTED IN LOSSY 
TRAPS! (There aren’t any!) 


Hams in over 50 DXCC count¬ 
ries have done so already! 



The DJ2UT-Multiband-Systems 
otter: 

- Maximum gain plus F/B 
ratio with low VSWR across 
each band 

- 2 kW CW output power 

- 10/15/20/(30) 40-meter 
bands with up to 7 band 
coverage incl. WARC bands 
with self-supporting 
“TWIN-BOOM“ and boom- 
legths from 8 to 20 ft 

- Air-core teflon dielectric coax- 
balun and stainless-steel 
hardware at no extra cost 

- traditional Blackforest crafts¬ 
manship 

The DJ2UT-MULTIBANDERS 
provide the superior full-size 
monoband-beam performance 
required during the present 
sunspot minimum. 

For further information contact: 


E5 □ M)(M EE F? 

H.J. Theiler Corp. 

P.O. Box 5369 
Spartanburg, SC 29304 
(803) 576-5566 
or our distributor in Canada: 
Dollard’s Radio West 
P.O. Box 58236 
762 S.W. Marine Drive 
Vancouver, B.C. V6P 6E3 

Selected dealerships available. 

See you in Dayton in April 1986 
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EXMET. your source for METALLURGICAL ASSIS 
TANCE and DISCOUNTED PRICING on Aluminum 
Tubing and Shapes plus Carbon Alloy. SS. and Gal¬ 
vanized Tubing Examples below are only a small 
traction of our slock Please call or write lor additional 
stock sizes 

Aluminum Tubing (Alloy 6061-T6) 

O.D. x Wall Length Price per Length 


1/2" x 058' 12 ft S 10 26 

7/8" x 058 12 ft 18 40 

1" x 058 12 ft 21 82 

M/4" x 058 12 ft 27 35 

1-1/2" x 058 12 ft 33 37 

1-1/2" x 125" 24 ft 76 20 

2" x 058 12 ft 44 93 

2" x 250 12 ft 193 92 

3“ x 065 12 ft 76 14 


Stainless Steel Carbon Steel Alloyed Steel and Gal 
vamzed Steel Tubing in stock that meets ASTM 
Standards 

Policies All prices FOB Twinsburg. Ohio Payment 
by MC or Visa check or money order or COD Mini 
mum order S50 00 Volume and Club discounts avail 
able Ohio residents add 5'/?% Sales Tax 

SD EXMET, INC. ^ 

2170 E. Aurora Rd,. P.O. Box 117 
Twinsburg. Ohio 44087 • 216-425-8455 

See You At Dayton! 
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REPEATER VOTER 



BOOTH 

237 

& 

238 


4RV Four Channel Repeater Voter 

• Signal to Noise Type 

• Expandable to 32 Channel by Just Adding Cards 

• Designed for Commercial and Amateur Service 

• Continuous Instant Voting 

• Dual or Single 12 Volt Supply 

• LED Indicators of COR and Voted Signals 

• Front Mounted Level Pots 

• Built in Calibrator 

• Remote Voted Indicators Pinned Out 

• 4Vi * x 6* Double Sided Gold Plated 44 Pin Card 

• Unsquelched Audio Input 

• On Board Audio Switching and Mixing 

• Audio Mixer Input Available tor External Input 

• Open Collector or Relay Contact Input 

• Open Collector NPN Output 

• Remote Disable Inputs 

• More 

4RV Kit including board and pans with 20 page 

$ 200.00 
$350.00 


manual 

Built, tested, and calibrated with manual 
For more information call or write: 

VOTER Hall Electronics 
815 E. Hudson Street 
Columbus, Ohio 43211 


(614) 
261 8871 
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AMATEUR RADIO MAIL LISTS 

Sell-slick 1x3 labels 

•** NEWLY LICENCED HAMS *” 

*•* ALL NEW UPGRADES ••* 

*** UPDATED EACH WEEK *** 

Tolal List = 462,728 (ZIP sorted) 

Price is 2.5 cents each (4-up Cheshire) 

BUCKMASTER PUBLISHING 
Mineral, Virginia 23117 

703:894-5777 „ 

V_ ‘ 


600 PRINTCL*“8ELECT FREQUENCY BAND FROM MENU"DMA 


602 

PRINTTAB(9)“ 

1 

a 

3.3 

MHZ 

604 

PRINTTAB(9)" 

2 

a 

7 

rwz 

606 

PRINTTAB(9)" 

3 

a 

14 

MHZ 

608 

PRINTTAB(9)" 

4 

a 

28 

FEZ 

610 

PRINTTAB<9>" 

3 

a 

30 

MHZ"DN* 


620 INPUT"WHAT IB YOUR CHOIC£"|FB 

622 I FFB< > 1 ANDFB< >2ANDFB< >37WDFB< >4ANDFB< >STHEN600 
624 PRINTDNBtRETURN 

700 IFD*-*Y"THENI*#>UT-IW>UT XMTR POWER (IN NATTB) * | PWi GOTQ710 
702 U#>UT" INPUT XMTR POWER (IN DBM)"|PD 

704 PH- (PD-30) /10«P*N>lO~PW 

706 IFPW >—1THENPW— INT (PH8 !<>♦. 3) / lOi GOT0720 

705 IFPW< 1TPEIE14-IWT (PH* 10OO*.3> / JOOOi 60T0 720 
710 PD-I0*L06(PW> /L06(10) ♦301 PD—INT (PD* 10-*. 3) /10 

720 IFD4- - Y - THEN 1PEUT "RCVR SENSITIVITY (IN MICRO-VOLTS) “ | RMi 6OT073O 

722 INPUT"RCVR BEN8ITIVITY (IN DBM)"|RD 

723 IFRD >OTHE)PR I NT "< 1 MM IB A )E6ATIVE NUMBER" i 60T0722 

724 RM—<RD*107>/2OiRH—lO^RH 

726 IFRM>-ITHEN RM-INT (RM» 10*. S)/lOi 60T0740 
728 IFRM< 1 THEN RH-1NT <RM* lOO*. 3) / IOOi GOT074O 
730 RD—208L0G(RM)/LOG(10)—107iRD—INT(RD*10+.3)/10 
740 RETURN 

BOO REM SELECT POLARIZATION 6 PROPAGATION PATH 
003 PRINTDN4" VERT I CAL OR HORIZONTAL POLARIZATION 
810 IP#»UT"(V OR H> " | PO# 

813 IFPOB—"V"TVENPO—11 GOT0830 
820 IFP04--M"TME)# > 0-2l 60T0830 
B23 6OTO01O 

830 PR INTDNBDMB "SELECT PROPAGATION PATH FROM MENU "DM* 

833 PRINT" 1 - POOR BOIL 
840 PRINT" 2 • GOOD BOIL 
843 PRINT" 3 - SEA HATER"DM* 

830 INPUT-MHAT 18 YOUR CHOICE"|PP 
833 IFPPO1AM1PPO2ANDPPO3T1ENS30 
860 RETURN 

900 REM ANTENNA PARATCTER8 

903 PR I NT CL •" CHOOBE ANTEPMA FEEDPOINT PEIGHT ABOVE 
910 PRINT-GROUP® FROM TPE FOLLOWING PENUl " I PR I NT DM* 

913 IFPOUTPE*#*RINT"0 - 6MOLMDED VERTIC«-"DN* 


920 

PRINT"1 - 

10* 

4 - 

40’ 

7 - 

80 

923 

PRINT-2 - 

20' 

3 - 

30’ 

B - 

too 

930 

PRINT-3 - 

30' 

6 ■ 

60’ 

9 - 

130 


933 I PEUT " SELECT (EIGHT OF TRANSMIT ANTE7MA" | HI l HI-INT (HI > 
940 IPEUT" SELECT HEIGHT OF RECEIVE ANTEPB4A" | H2i H2—IPfT <H2> 
943 IFHl<OORH2<OORHl >90RH2>9TMENPRINT"N0T IN MENU" IGOT0933 
930 IFPO-2AND(H1-00RH2-0)TPETERINT "NOT IN PENU" I 60T0933 
963 PRINTDNBDN* 

970 IPEUT"ENTER GAIN OF XHIT ANTENNA (IN DB)’|GX 

973 INPUT"ENTER GAIN OF RCV ANTENNA (IN DB)"|GR 

980 PR INTDN4DN4 "ENTER TOTAL LOSSES AT TRANSMITTING AND 

983 PR INT "RECEIVING ENDS OF TPE LINK. INCLUDE 

990 INPUT"COAX CABLE LOSSES, ETC. (IN DB)"|LL 

993 PRINTCL4IRETURN 


9000 

9003 

9010 

9013 

9020 

9023 

9030 

9033 
9040 
9042 
9044 
9046 
9048 
9030 
9032 

9034 
9036 
9038 
9060 
9062 
9064 
9066 
9068 
9070 
9072 
9074 
9076 


RD—71 PR INTDN9DN9DM4DN4, CHR4 (IB) "READ 1 NG DATA "|RD| 

DIM PIG (2, 3,3,9) ■ DIMH4 (2,3,3) 

FORPO—1T02|REM 1-VERT 2-HORIZ 

FORPP— 1T031 REM 1-POOR BOIL 2-GOOD SOIL 3-8EA WATER 

FORFB—ITOSiREM 1-3.3 2-7 3-14 4-28 3-30MHZ 

FORAM—1T09iREM 1-10’ 2-20 3-30 ... 6-60 7-eO 8-100 9-130* 

READ HG(PO,PP,FB,AH>iREM PEIGHT GAIN IN DB 

NEXT I NEXT i RD—RD- 1 1 PRINTLTBLTBLTBRDi I NEXT a NEXT 

DATA 0,0,0,0,0,0,0,0,0 

DATA -1,-1,0,.3,1,2,3,4,7 

DATA 0,1.3,3,3,7,8,10,12,13 

DATA 2,6,8,11,12.3,14,16.3,18.3,22 

DATA 6,11,14,17,18.3,20,22.3,24,28 

DATA 0,0,0,0,0,0,0,0,0 

DATA 0,0,0,0,0,0,0,0,0 

DATA -.3,-I,-I,-.3,0,1,2,4.7 

DATA 0,1,2,3.3,3,6,8,10,13 

DATA 1,4,7,9,11,13,13,17.20 

DATA 0,0,0,0,0,0,0,0,0 

DATA 0,0,0.0,0.0.0,0,0 

DATA 0,0,0,0,0,0,0,0,0 

DATA 0,0,0,0,0,0,0,0,0 

DATA -1,-1.3,-2,-2.3,-3,-3,-2,-1.3,I 

DATA 0,2,4,6,7,0,10.3,12,13.3 

DATA 0,3,6,7.3,9,11,13,13,18.3 

DATA 0,4,8,11,13,14,16,18,22 

DATA 0,3.3,9,12,14,13,17,19.3,23 
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907B DATA 0,6,9.3,12.3,14.3,13.3,17.3,20,23.3 

9000 DATA 0,4,7.3,10,11.3,13,16,18,21 

9002 DATA 0,3,8,11,13,13,17,19,22 

9084 DATA 0,6,10,12,14,16,18,20,23 

9086 DATA 0,6,10,12,14,16,18,20,23 

9088 DATA 0,6,10,12,14,16,18,20,23 

9090 DATA 0,6,9.3,12,14,13.3,18,20,23 

9092 DATA 0.6.9.3,12,14,13.3,18,20,23 

9094 DATA 0,6,9.3,12,14,13.3,18,20,23 

9096 DATA 0,6,9.3,12,14,13.3,18,20,23 

9098 DATA 0,6,9.3,12,14,13.3,18,20,23 

9100 M*<1,1,1>-”099007109012119020129033139034149088139123 
9102 H6(1,1,1)—M8(1,1,1) ♦"169170179210189230199290209320 
9110 H6 <1,1,2)—"1034.51137.6123013133023143037133033163088 
9112 H*<1,1,2)—H«(l,l,2)+"173120183160193190203230213270 
9120 H* (1, 1,3)-’1U2.31214.3131008141013131023161037171033 
9122 M6<1,1,3)-H*<1,1,3)*"181080191103201130211130221180 
9130 H«<1,1,4)-"1181.81283.11383.3148010138016168023178040 
9132 H*(l,1,4)—H*(l,1,4)*"188038198078208096218120228130 
9140 H6(1,1,3)—"1231.31332.21430041330071630121730181B3030 
9142 H*<1,1,3>-H9C1,1,3)♦"193043203038213073223090233110 
9130 H6<1,2,1>-"099027109043119060129110139130149190139230 
9132 H* <1,2,1)-H*(1,2,1)♦"169270179310189340199380209420 
9160 H*<1,2,2)-"103014113023123032133060143090153123163160 
9162 H* < 1,2, 2)-H* <1,2,2)+"173200183223193240203270213300 

9170 H*<1,2,3)-"1113.7121011131021141032131030161070171094 
9172 H*<1,2,3>-H«<1,2,3)*"181120191140201160211180221200 
9180 H*<1,2,4)-"1184.21287.3138013140022138033168030178069 
9182 H6 <1,2,4)—H6 <1,2,4)♦"188089198110208130218130228170 
9190 H*<1,2,3)-"123003133003143010133013163024173037183030 
9192 H*<1,2,3)-H«<1,2,3)♦"193067203083213100223120233140 
9200 H*<1,3,1)-"099190109290119380129470139370149630139740 
9202 H*<1,3,1)-H6<1,3,1)*"169820179920189999189999189999 
9210 H*<1,3,2)-"103130113213123280133330143423133300163380 
9212 H*<1,3,2)-H9<1,3,2)♦"173640183700193780203840213900 
9220 H6 <1,3,3)-"111083121113131130141183131220161260171300 
9222 H*<1,3,3)-H*<1,3,3)♦"181340191370201410211430221480 
9230 86<1,3,4)-"118033128030138070148090138110168130178130 
9232 H*<1.3,4)-H*<1,3,4)+"188170198190208210218230228230 
9240 H*<1,3,3)-"123017133027143040133034163070173083183100 
9242 H6 <1,3,3)—H6 <1,3,5)*"193117203130213130223170233183 
9230 H*<2,1,1)-"0991.31092.61194.81298.1139013149023139042 
9232 H*<2.1.1)-M*<2,1.1)♦"169060179090189123199162209200 
9260 H6(2,1,2)—"1031.31132.61234.81338.1143013133023163042 
9262 H*<2.1.2)-M*<2.1.2)♦“173060183080193113203140213170 
9270 H*<2,1,3)-"1111.31212.61314.81418.1131013161023171042 
9272 H6<2.1.3>-H*<2,1.3)♦*181036191078201100211122221143 
9280 H# <2,1,4)-"1181.81283.21383.9148010130016168030178040 
9282 H*<2.1.4)-H*<2,l,4)♦"188060198080208096218116228136 
9290 M*<2,1,3>-"1232.41334.11437.2133013163022173032183043 
9292 H*<2,1.3)-H*<2,1,3)♦"193060203071213082223100233120 
9300 H6 <2,2,1)—"0990.71091.31192.3129004139007149013139022 
9302 H*<2.2.1)—H9<2,2,1)♦"169036179033189080199110209130 
9310 H*<2.2,2)-"1030.91131.61232.91330031438.8133016163026 
9312 <2.2.2)-M9<2.2,2)♦"173042183066193090203120213130 

9320 M*<2,2,3)-"1111.31212.1131304141007131013161021171033 
9322 H*<2.2.3)-M*<2.2.3)♦"181030191073201093211120221142 
9330 H*<2.2.4)-"1181.01283.21383.21489.3138016168026178040 
9332 H*<2,2.4)—H*<2,2.4)♦"188038198076208094218116228133 
9340 H* < 2,2,3)-"1232.41334.21437.4133012163020173031183043 
9342 H* < 2.2,3)-M* <2,2,3)♦"193038203074213090223110233120 
9330 H*<2,3,1)-"0990.61091.01191.71290031393.31499.3139017 
9332 H*<2.3.1)-H*<2,3,1>♦"169028179046189072199108209140 
9360 H*<2.3.2)-"1030.81131.41232.41334.31437.7133013163023 
9362 M*<2.3.2)-H*<2.3.2)♦"173038183039193084203113213130 
9370 H* <2,3,3)-"I 111.21212.11313.81416.8131012161020171033 
9372 H*<2.3.3)-M*<2.3.3)♦"181030191070201093211120221140 
9380 H*<2,3,4)-"l181.71283.01383.41489.4138016168026178040 
9382 M*<2.3.4)-H*<2.3.4)♦"188036198076208098218116228130 
9390 H*<2,3,3)-"1232.41334.11437.2133012163020173032183043 
9392 M* < 2,3.3)-H* < 2.3.3)♦"193060203076213090223110233123 
9400 F <1>—3.3«F <2) —7iF <3) — 14*F<4) — 28«F <3) —30 
9403 8D-«D-ltPRINTl.T*LT*LT*RD 
9410 PO*<1)-"VERTICAL"iPO*<2>—"HORIZONTAL* 

9420 PP6 <1)—"POOR SOIL”a PP9 < 2)-"GOOD BOIL"aPP9<3>-"BEA WATER" 

9430 LL*-"-* 

9440 DIMP <12>a DIHD <12) 

9430 H <0)—OiH<1) —10iH<2> —201H <3)—30iH <4)—40 a M <3)—30 
9460 H < 6) -601 H <7) —801 H <B) — 1 OOa M <9) —130 
9999 RETURN 


HOT ROD 
ANTENNA 

Achieve 1 or 2 db gain over ANY wave 
Iwo meter telescopic antenna The AEA 
model HR-1 Hot Rod" 1 antenna was 
designed by Or D.K Reynolds (designer ot 
the IsoPole) to deliver maximum 
performance for any hand-held transceiver 
with a BNC fitting 

The tactory-tuned HR-1 is 20% shorter, 
lighter and places far less stress on your 
hand-held connector and case It will easily 
handle over 25 watts ol power, maxing it an 
excellent emergency base or mobile 
antenna In the collapsed position the Hot 
Rod antenna will perform like a helical 
quarter wave 

The Hot Rod antennas can be expected to 
make the same improvement to hand-held 
communications that the IsoPole brand 
antennas have made to base station 
operations Why pay more when I he best 
costs less? 

Prices and Specifications subject to 
change without notice or obligation. 

ADVANCED ELECTRONIC 
APPLICATIONS, INC. 

P O. Box C-2160, 

Lynnwood. WA 98036 
(206) 775-7373 
Telex: 152571 AEA INTL 
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More pages, more products-and it's 
hot off the press 1 Get the new 1986/7 
DICK SMITH ELECTRONICS Catalog 
and find anything for the electronics 
enthusiast The data section alone 
is worth the price of admission Send 
for your copy today 



Please reserve my copy ot the 1986 Chck Smith 
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gram assume vertical antennas are at ground level and 
horizontal antennas are at 10 feet (3.04 meters). In 
lines 245-295 all your input parameters are displayed 
on the screen (see fig. 3). In lines 300-335 a check 
is made to ensure that the results of your parameters 
fall within the dynamic range of the program, the 
expected communications range is calculated based 
upon the nearest two data points stored, and your 
expected communications range is displayed on the 
screen. 

One of the features of this program is that you can 
experiment with changes in a single parameter with¬ 
out having to re-enter all the inputs. Lines 400-426 
print a menu at the bottom of the screen (see fig. 3). 
Would you like to see how much further you could 
communicate if you increased your transmitter power 
from 100 to 500 watts? Press "x" on the keyboard, 
enter new receiver sensitivity and transmitter power, 
and your new range will instantly be displayed. What 
about raising that antenna from 30 to 60 feet (from 
9.14 to 18.28 meters)? Press "A," answer the ques¬ 
tions, and your answer immediately appears. If you 
have a printer connected, just press "P" and lines 
430-436 will give you a screen dump for a hard copy 
of all the information. 

data format 

The propagation curves from which the data in this 
program were taken assume that both receiving and 
transmitting antennas are dipoles at 10 feet (3.04 
meters) for horizontal polarization and grounded 
antennas for vertical polarization. In many cases for 
vertical antennas and in all cases for horizontal 
antennas, as you raise the height of the antennas, you 
can communicate over larger distances. 

Each antenna elevation has an associated "height 
gain." For example, for horizontal polarization over 
good soil at 14 MHz, raising the antenna from 10 feet 
to 30 feet (from 3.04 to 9.14 meters) will give you the 
same increase in range as increasing your power from 
100 watts to 1 kW or as increasing your antenna gain 
by 10 dB. Hence, a 30 foot (9.14 meter) antenna under 
these circumstances is considered to have a relative 
"height gain" of 10 dB. 

The data statements in lines 9040-9098 contain 
height gains for the various combinations of fre¬ 
quency, polarization, and soil type in this program. The 
first five lines are for vertical polarization over poor soil, 
the next five are for vertical polarization over good soil, 
etc., and the last five are for horizontal polarization 
over sea water. Each line contains nine numbers which 
are the height gains in dB for each of the nine discrete 
heights in the menu. For example, line 9084 contains 
data for horizontal polarization over good soil at 14 
MHz. The height gain for 10 feet (3.04 meters) is 0 
dB (reference height); for 20 feet (6.09 meters), it's 


6 dB; for 30 feet (9.14 meters), it's 10 dB . . . and for 
150 feet (45.72 meters), it's 23 dB. These data are read 
into the four-dimensional array HG in lines 9005-9035 
during program initialization, and the proper height 
gains for the antenna condition you choose in the pro¬ 
gram are selected in lines 230 and 235. 

There are 30 pairs of lines from 9100-9392, one for 
each combination of polarization (two kinds), soil type 
(three kinds) and frequency (five bands). H$(1,1.1) 
contains data for vertical polarization over poor soil 
at 3.5 MHz; H$(1,1,2) is for the same at 7 MHz . . . 
through H$(2,3,5), which is for the second polariza¬ 
tion type (horizontal), the third path type (sea water), 
and the fifth frequency band (50 MHz). Each nonlinear 
propagation curve of path in dB vs distance in miles 
is broken into 12 data points, each consisting of three 
digits for path in dB followed by three digits for dis¬ 
tance in miles for that point, and is reconstructed as 
an 11-segment "piece-wise" linear equation by the 
program. For example, the first six digits of H$(1,1,1) 
indicate that for 3.5 MHz vertical polarization over poor 
soil, a path of 99 dB will yield a communications range 
of 7 miles (11 km). Similarly, the last six characters 
of H$(2,3,5) predict a range of 125 miles (201 km) for 
a 233-d B path for horizontal polarization over sea water 
at 50 MHz. 

The proper data set for the combination of fre¬ 
quency, path, and polarization chosen is selected in 
line 210 of the main program. This is then broken into 
12 path and 12 distance values by the character string 
manipulation in lines 215 and 220. In lines 300-305, 
your system path is checked to be sure it's within the 
program range: if not, a "range not in program" mes¬ 
sage is printed. In lines 320-330 your path is compared 
with each of the 12 path points stored. When it's 
found to be between the two closest path points, the 
variable Dl is calculated to be the same proportional 
distance between the associated distance data, and 
that distance is printed to the screen in line 335. 

entering the program 

Enter the program as listed, taking the normal 
precautions to SAVE it before you RUN it so that if 
you make a typing error that could cause a computer 
lock-up, you'll be able to go back to edit the saved 
version without having to retype the entire program. 
The remarks (REM...) are to make the program easy 
to follow and change. They don't need to be entered. 

If you have a Commodore 64 or 128PC, the program 
will run as LISTed. If you have another brand of com¬ 
puter, you'll want to delete lines 22-24 and 32-36, 
which are machine-specific (or add your own color 
commands), and change the "SYS65126" in line 416 
to "STOP" or "END." These are the only commands 
in the program that are machine specific, so the pro¬ 
gram should be easily converted to run on most com- 


86 S3 May 1986 



puters using BASIC. Some changes might be neces¬ 
sary; for example, some computers won't permit 
multiple statements on a single line, so new line num¬ 
bers will have to be added. The program as written 
requires just under 16K of RAM, but it could be 
"crunched" by deleting the title screen and REMarks 
statements. 

If you don't want to keystroke the Commodore 64 
program yourself, send a check or money order for 
$8.00 to me at the address shown at the beginning 
of the article. I'll send you a verified disk containing 
two copies of the program (1541 format). Add $2.00 
for tape or if you live outside the United States. I also 
have an IBM-PC version available on disc for the same 
price.) 

expected results 

In free space, path attenuation changes at a 20 
log(F) and a 20 log(Z?) rate where F is frequency in 
MHz and D is distance in miles. This means you need 
four times your present power (or a corresponding 6 
dB increase in antenna gain) to double your distance 
because your radiated power is expanding over an 
increasing area which is proportional to distance 
squared. This also means that when your frequency 
increases by a factor of 10, the signal decreases 20 
dB. The atmosphere doesn't really absorb the higher 
frequencies. A given radiated power will provide the 
same free-space field intensity (in microvolts per meter 
or watts per meter squared) at 30 MHz as it does at 
3 MHz, for example, but a half-wavelength dipole at 
ten times the frequency is physically only one-tenth 
as long and therefore will "capture" only one-tenth 
as many microvolts ( — 20dB). 

Although free-space attenuation is very predictable 
[loss in dB = 37 + 20 log!/ 7 ) + 20 log(£>)], actual 
attenuation is much greater due to the earth's curva¬ 
ture. In addition, some drastic and sometimes unex¬ 
pected results occur when your antenna is within a 
few wavelengths of ground — which is usually the 
case below 30 MHz. 

If you're using a vertical antenna at ground level, 
you can think of your system as if a return current were 
flowing through the ground, much as return currents 
flow through the shield of a coaxial cable. If the soil 
has low conductivity, the signal will be attenuated. For 
example, the same system that gives you a range of 
125 miles (201 km) using a grounded vertical antenna 
at 3.5 MHz over poor soil will give you a range of 230 
miles (370 km) over good soil and 740 miles (1190 km) 
oversea water. In general, your communications range 
with vertical polarization will be poor over poor soil 
and excellent over sea water. 

If you place a horizontal dipole close to the ground 
(in terms of wavelengths), the earth will tend to act 
as a reflector. Because much of your signal will go 


"straight up," little will propagate along the horizon; 
the higher the conductivity of the earth, the more dras¬ 
tic the effect. For the same system parameters at 3.5 
MHz referenced in the previous paragraph, if you have 
a horizontal dipole mounted at only 10 feet (3.04 
meters) above ground level, your range will be about 
42 miles (67 km) over poor soil, 22 miles (35 km) over 
good soil, and only 17 miles (27 km) over sea water. 

Although the previous two paragraphs might lead 
you to beleive that vertical polarization is preferable 
to horizontal polarization for ground wave conditions 
(it sometimes is), other items should be considered. 
For example, a horizontal dipole at 3.5 MHz will be 
very efficient, but a vertical over a poor ground radial 
system may be less than 10 percent efficient. In addi¬ 
tion, as a horizontal antenna is elevated to greater 
heights, the effects of ground described above will 
greatly decrease. Raising your 3.5 MHz vertical 
antenna from ground level to 100 feet (30.48 meters), 
for example, will have a negligible effect on your 
expected range. However, moving your horizontal 
dipole from 10 feet to 100 feet (from 3.04 to 30.48 
meters) at this frequency will give "height gains" of 
12, 18, and 20 dB over poor soil, good soil, and sea 
water, respectively. 

At the higher frequencies, where antennas are 
generally mounted several wavelengths above ground, 
the propagation path is nearly independent of polari¬ 
zation. For example, at 50 MHz, using radio 
parameters of 100 watts out and 1 microvolt sensitiv¬ 
ity, and assuming djpole antennas at 70 feet (21.33 
meters) — with no losses for this "ideal" example — 
the predicted communications ranges fall between 54 
and 60 miles (87 to 96 km), no matter what combina¬ 
tions of polarization and soil type you choose. 

using the program 

No more needs to be said about the mechanics of 
using the program. Some explanations and precau¬ 
tions, however, are in order. 

1. Selection of frequency band, polarization, path 
type, and antenna height should be straightforward. 

2. For transmitter power, use actual output power, not 
rated input power. 

3. For receiver sensitivity, the actual receiver sensitiv¬ 
ity can generally be used at the higher frequencies if 
you live in a "quiet" (QRN-wise) location. However, 
if you're operating 40 meters, where the background 
QRM and QRN levels are S6 or S9 or worse, you're 
kidding yourself if you use 0.2 microvolts, because you 
might not hear anything below 10 microvolts or so. 
Disconnect your antenna and listen to the noise level, 
then connect the antenna. If the background noise 
doesn't rise, use your receiver sensitivity. If the noise 
rises, use the background noise level (you can cali¬ 
brate your S-meter with a signal generator). 
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4. If you'll be communicating over earth witn low con¬ 
ductivity and low dielectric constant (such as dry sand, 
gravel, or rock), select "poor soil" from the propaga 
tion path menu. If you'll be communicating over soil 
with relatively high conductivity and high dielectric 
constant (such as cultivated farmland), select "good 
soil." Maritime mobile operators will obviously select 
sea water. 

5. Antenna gain for horizontal polarization will gener 
ally be 0 dB for a dipole or inverted "V." If you're using 
a beam or directional array, enter the gain (in dB) rela¬ 
tive to a dipole. 

6. The curves for vertical polarization at ground level 
assume a grounded whip over a perfect ground radial 
system. If you have a phased array, enter the gain. 
If you have a moderate or poor ground radial system 
(most hams do), performance will be poor. Even with 
15 ground radials, efficiencies as low as 50 percent can 
be expected. 4 For this case, your gain would either 
be 3 dB, or 0 dB with 3 dB added to other system 
losses. If you have only a ground rod or a few short 
radials, your efficiency may be less than 10 percent 
( -10 dB). 

7. The height gains for elevated vertical antennas 
assume a whip over a good counterpoise (such as a 
ground plane antenna). Although the theoretical gain 
of a ground plane antenna is 3 dB above a dipole, the 
pattern maximum is normally about 30 degrees above 
the horizon, and the signal is usually down about 6 
dB at the horizon (or 3 dB below a dipole level). If 
you're using a vertical dipole or beam antenna elevated 
more than a wavelength above ground (such as a 
6-meter beam above 20 feet, or 6.09 meters), add 3 
dB to the antenna gain. However, the presence of con 
ducting tower and coaxial cables parallel to the driven 


element usually distort the radiation pattern, so expect 
actual performance for vertical antennas to be less 
than predicted. 

8. Remember to include losses at both the receiving 
and transmitting ends of the circuit for total systems 
losses. 

9. As with any "prediction" program, use the results 
with caution. The curves are based on propagation 
over average terrain under average conditons. Actual 
variations of 20 dB or more can be expected. Neither 
"poor" conditions nor "extended ground wave" con 
ditions will surprise an experienced operator. Expect 
inferior performance if your antenna is not "in the 
clear" (i.e. in a jungle, inside an apartment building, 
etc.) or if your path involves mountainous terrain. Per¬ 
haps the most useful purpose for this program is to 
experiment with antenna height or gain and transmit 
ter power, etc., "on paper" (more accurately, "in 
RAM”) to determine relative system improvements 
without having to spend a lot of time and money con 
structing hardware and running comparative tests. 

If you have comments or questions, feel free to write 
to me, but enclose an SASE if you wish a response, 
references 

1. National Defense Research Committee 15, Propagation Curves, Report 
966 6C, Bell Telephone Laboratories, Inc , Issue 3. October. 1944 (declassi 
tied to “open" status March 8. 1946). 

2. ESS A Technical Report ERL 111 ITS T9: Transmission L oss Atlas for Select 
Service Bands from 0 125 to 1.5 GHi. Institute for Telecommunication 
Sciences. Boulder. Colorado. May. 1969 (Available foi $1 25 from Superin 
fendent of Documents. United States Government Printing Office Washing 
ton. D.C. 20402 

3. Lynn A. Gerig. WA9GFR. and Joseph R Hennell Trade off Powei for 
Antenna Gain at VHF?.” ham radio, July. 1985 

4 The ARRL Antenna Book. American Radio Relay League. Inc . Newing 
ton. Connecticut. 1964 
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how high 

should your hf antenna be? 


Knowing the desired range 
determines height 

The question, "How high should my antenna 
be?" is often asked. But the only way to answer that 
question is by asking another: how far do you want 
to communicate? It's the answer to this question that 
allows the first to be answered. 

Most hams build an antenna and then determine its 
capabilities and limitations by experiment. They never 
know whether poor communications should be 
blamed on the antenna or on propagation. A systems 
engineer, on the other hand, begins the process of 
designing a communications link by first determining 
the required distance for the link and then selecting 
the proper antenna, which is then built to the height 
that provides the optimum radiation pattern for the 
desired communications link. When link quality is 
poor, the designer can be certain that propagation 
conditions — not the antenna — are the limiting 
factor. 

skip angle versus distance 

The choice of antenna type and height can be read¬ 
ily determined from two simple graphs. First select the 
distance of the desired communications link. With that 
value in mind, refer to fig. 1 to determine the opti¬ 
mum radiation angle or elevation take-off angle. 

The graph shown in fig. 1 is based on the average 
height of the ionosphere; although this distance varies, 
the typical Amateur antenna has a broad radiation pat¬ 
tern in the elevation plane, so high accuracy is not 
required, either for the height of the ionosphere or the 
height of the antenna. 

Typically, we want to be able to select from a broad 
range of communications distances rather than be 
limited to only one location. So you'll need to deter¬ 
mine the range of communications distances and the 
resulting range of optimum elevation radiation angles. 


If the range of radiation angles is too broad, more than 
one antenna may be required to optimize station per¬ 
formance, as will be shown later. 

height versus skip angle 

Figure 2 shows a computer-derived graph of 
antenna height versus skip angle. To allow the graph 
to be universal, antenna height is shown as a func¬ 
tion of wavelength. Therefore, when you find the 
desired height, the physical height can be determined 
from the familiar equation of X = 984 If, where X is 
measured in feet and f is the operating frequency in 
MHz. For example, if the optimum height 0.75 X, find X 
for your operating frequency by multiplying it by 0.75. 
This allows the graph to be used at any frequency. 

To explain the use of the graph, let us say we deter¬ 
mined the distances we wanted to cover to be a range 
of 10 to 500 miles. From fig. 1, this translates to a radi¬ 
ation angle range of 87 to 37 degrees. From fig. 2 we 
find the antenna could be anywhere betwen 0.1 and 
0.4 X for 87 degrees and between 0.2 and 0.6 X for 
37 degrees. To cover the desired range we need a 
horizontal antenna located between 0.2 and 0.4 X. 
Since this is probably a good ragchew antenna for 75 
meters, this translates to: X = 984/3.9 = 252 feet 
(76.9 meters). Therefore, 0.2 X = 50 feet (15.4 meters) 
and 0.4 X = 101 feet (30.8 meters). 

The black area of the curve covers the 3 dB beam- 
width of the antenna. At 50 feet the antenna gain 
would be down 3 dB at a takeoff angle of 37 degrees, 
and down 3 dB at 87 degrees. The peak of the antenna 
pattern would be in the center of the black area of the 
curve. 

Understanding the graph may be simplified by relat¬ 
ing it to a "standard" antenna pattern. Figure 3 shows 
the pattern of a dipole 1.25 X above ground. If you 
were to draw a line on fig. 2 at a height of 1.25 X, 
you'd note that it would cross the first black curve at 

By Ted Hart, W5QJR, P.0. Box 334, Melbourne, 
Florida 32902 
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5 degrees and 18 degrees (corresponding to the first 
lobe in the pattern), at 30 degrees and 45 degrees (cor¬ 
responding to the second lobe), and at 62 degrees and 
continuing through 90 degrees on the third lobe. 
Hence, the multiple black areas correspond to the mul¬ 
tiple lobes of the antenna pattern, when the antenna 
is high above ground. The areas between the black 
areas correspond to the nulls in the antenna pattern. 

For a beam antenna, the same curves apply, except 
that the beam reduces the lobes on the back side 
because of the front-to-back ratio. 

The graph presents only the elevation angles of the 
various lobes in the antenna, not the relative ampli¬ 
tudes. Typically, one lobe will be predominant in ampli¬ 
tude, with the other lobes at a reduced level. Since 
very few ham antennas are used at heights above one 
wavelength, this is a secondary consideration. 

The graph also applies to vertical antennas. Nor¬ 
mally, Amateurs use verticals only at ground level, but 
if the vertical were raised to a great height, multiple 
lobes wold appear in the radiation pattern. Since a ver¬ 
tical is a complement to a horizontal antenna, where 
one has a lobe the other would have a null in its pat¬ 


tern, asssuming both were at the same height. When 
using the graph for vertical antennas, simply use the 
areas that are not dark to derive the pattern. 

what are your antenna's 
characteristics? 

By working backwards, you can readily determine 
the range of communications for your existing 
antenna. Measure the height of the antenna and draw 
a corresponding line on fig. 2. Determine the eleva¬ 
tion angles of the lobe(s), transfer that information to 
fig. 1 , and read the corresponding range of commu¬ 
nications distances. Again note in particular the nulls 
in the antenna pattern and the corresponding range. 
Now you know why you rarely talk to anyone at a dis¬ 
tance that corresponds to a null in the antenna pat¬ 
tern. Also note that horizontal antennas close to the 
ground do not provide signals at low angles; conse¬ 
quently they're not useful for long range communica¬ 
tions.* Conversely, vertical antennas don't radiate at 
high angles and are therefore not useful for short- 

* Unless other modes of propagation exist — e.g. ducting, M, N, derived, 
etc. — Ed. 
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CCIE Manufacturing 

104 W. Vine, Edgerton, Ohio 43517 

419-298-3051 hso 



SKIP ANGLE 

ANTENNA HEIGHT VERSUS SKIP ANGLE 

USE SOLID AREA FOR HORIZONTAL POLARIZATION. 

USE BLANK AREA FOR VERTICAL POLARIZATION 


fig. 2. Antenna height vs skip angle. 



range communications (less than 500 miles). Truly 
complete Amateur stations have both dipoles and ver 
ticals for the low bands. 

summary 

Figures 1.2, and 3 were reproduced from my book, 
The Rules of The Antenna Game Alias What Every 
Ham Must Know About Antennas, available from the 
author for $5.95 + $1 for postage and handling. Please 
address inquiries to Ted Hart, W5QJR, W5QJR 
Antenna Products, P.0. Box 334, Melbourne, Florida 
32902. 
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KENWOOD 

. pacesetter in Amateur radio 




All-mode receiver 

Superior engineering, quality, and 
performance describe Kenwood's multi- 
mode communications receivers. 

These receivers boast the most often- 
needed features for the serious or 
casual shortwave broadcast listener. 
Listen in on overseas news, music, 
and commentary. “Listen up" on the 
VHF public service and Amateur radio 
frequencies, as well as aircraft and busi¬ 
ness band communications with the 
R-2000 and VC-10 option. Both receivers 
have a muting circuit so you can monitor 
your Amateur radio station's signal 
quality. Select the right receiver for your 
needs-the R-2000 or R-1000. 

• Covers 150 kHz 30 MHz in 30 bands 

• All mode USB. 1 .SB, CW. AM. FM 

• Digital VFO's. 50 Hz. 500 Hz or 5 kHz 
steps F. LOCK switch 

• Ten memories store frequency, bund, and 
mode data Each memory may lie tuned 
os a VFO 

• l ithium batt memory back up 

• Memoiy scan 

• Programmable band scan 


Optional accessories: 

• VC 10 VHF converter toi R-2000 covers 
t IB-174 MHz 

• YG 455C 500 Hz CW litter lor R-2000 

• HS-4 Headphones 

• HS-5 Deluxe headphones 

• HS t> Lightweight headphones 

• HS 7 Micro headphones 

• DCK 1 DC < able kit toi 13 8 VDC operation 

• AL 2 Lightning and static arrester 
Additional information on Kenwood all band 
receivers is available train authorized dealers 


R-1000 High performance receiver • 200 
kHz 30 MHz in 30 hands • AM CW. SSB • 3 IT 
tillers • noise blanker • RF attenuator • S-meler 

• 12l) 240VA( •ni'il,-ngterminals *1111111 m speaker 

• digital displny/clock/limer 


Fluorescent lube digital display ol 
frequency 1 1U0 Hz resolution) or lime 
Dual 24 hour quartz clocks, with timer 
Three built in IF filters with NARROW/WIDE 
selector switr.t (CW tiller optional) 
Squelch cucuit all mode, buill-irr 
Noise blanker built-in 
Large front mounted speaker 
RF step attenuator. (0 10 20 30 dB ) 

AGC switch (Slow Fast 1 
'S" meter, with SINPO scale 
High and lr>w impedance antenna 
terminals 

100/120/220/240 VAC operation 
RECORD output |ack 
timer RFMOTf output (not tor AC power) 
Muling terminals 


TRIO-KENWOOD COMMUNICATIONS 

1111 West Walnut Street 
Compton. Calilnrnia 90220 
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Denver, Co. 80211 *433-3355 


4262 Loweli Blvd 


KENWOOD 


FT-209RH 

• 5 Walls 

• '0 Memories 

•LCD 

• Compact 


FT-2700R 

Duo-BanO Full Duplex 
25 Wall 


TS-940S 

DX-cellence 


- 


• AEA 

• KANTRONICS 

• ALINCO 

• KDK 

• ASTRON 

• KENPRO 

• AVANTI 

• KENWOOD 

• BAW 

• KLM 

• BENCHER 

• LARSEN 

• BUTTERNUT 

• MFJ 

• CUSHCRAFT 

• MIRAGE 

• DAIWA 

• NYE VIKING 

• HAM-KEY 

• QUATRON 

• HUSTLER 

• SANTEC 

• HYGAIN 

• WELZ 

• ICOM 

• YAESU 

COD’S WELCOME 



TR-2600 
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number: 800-526-3935 



All you need to know about land 
mobile crystals is our phone 

| 

** CRYSTAL CDMFANY 

Fast Delivery Elements, icoms, 

Lifetime Guarantee TCXO’s, etc. 

201 Blackford Avenue, Middlesex, N.J. 08846 
(In N.J. call) 201-356-7787 

“We are small enough to care, yet big enough 
to do something about it!" 
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■THE JOY OF QRP: STRATEGY FOR SUCCESS- 


The expert*-, reviewed Ade Weiss s I WCHSP) book and wrote George Dobbs. G3RJV Radcom I am most 
impressed both with the scope and content o! the booh the sections on objectives planning operating 
techniques band selection and propagation would help any Amateur whatever power is being used SPRA1 Gl 
a comprehensive guide to the whole subject ot QRP a great booh lor QRP is and a lol ol ORO operalors 
would benefit from reading it Ooug DeMaw W1FB. OST I found (he booh easy to read and the text is p 
interesting throughout I would have no hesitation in recommending W6RSF* s booh to any Amateur interested 
m QRP operation In lacl il will provide great reading lor nearly any active ham Bill Welsh. W600B. Novice p 
fcd CO 1f»i pages covering QRP Irom basics lo fire? points in H interesting chapters Novices will have » 
no difficulty understanding the explanations Fred Bonavita W5QJM QRP Quariorty In no other place have 
I encountered such a well lounded statemenl ol Ihe philosophy of QRP operating 

POSTPAID $10 9i> (U S | $12 95 |Fore«gn) P 0 1M 


■MILLIWATT BOOKS. 833 Duke St. #83, Vermillion. SD 57069" 


This publication is 
available in microform 
from University 
Microfilms 
International. 



PIcriHM Mtnd infnrmutiun about these Idles 


Name 

Qimptmy'Institution 


Address__ - 

cat*_— 

Stale _ Tip 

* - 

(. ill iiili frt-t mio 521 1044 In Mir higan 
Alaska and Hawaii . *11 r.dl .1 I il l-761 4700 Or 
mad inquirt tu University Mm rofdms International. 
t(JQ North Zreb Kuad. Ann Arbur, Ml 49106 
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long 2-meter collinears 
— a simple way to 
achieve gain 

Depending on the size and con¬ 
struction techniques chosen, it's 
possible to build vertical or horizontal 
collinears in as little as one hour — or 
at most, one day. The cost is low, and 
gain can be increased by adding ele¬ 




ments, one set at a time, to the array. 
Support can be a rope attached to a 
tree, a tower, or a building. 

With only moderate variation in gain 
and SWR, a 2-meter collinear can be 
cut and matched for the middle of the 
band and it will work over the entire 
4 MHz. 

The antenna illustrated in fig. 1 is a 
string of half-wave elements laid end- 
to-end and fed in phase by a series of 
half-wave delay lines (quarter wave 
shorted stubs). For use on 2 meters, 
the antenna is made from No. 12 solid 
copper wire. PVC pipe is used for insu¬ 
lators. 

My antenna is fed with coax. The 
VSWR is less than 1.5:1 over the entire 
band at the transmitter. With a ten- 
element array, I've had contacts with 
mobile stations 50 miles (80 km) away 
and constant contacts through re¬ 
peaters 80 to 100 miles (128 to 160 km) 
away. 

If side-mounted on a tower or pole, 
three collinears can be phased so that 
two can be used simultaneously, with 
an additional 3 to 4 dB gain realized in 
any six directions. 


gain over a dipole 


2-element 

1.9 

dB 

3-element 

3.2 

dB 

4-element 

4.3 

dB 

10-element 

10.0 

dB 

20-element 

13.0 

dB 

40-element 

16.0 

dB 


The phasing stub supports are PVC 
pipe measuring 2.5 inches (6.35 cm) 
long and drilled 0.5 inch (1.27 cm) from 
the ends. By changing the dimensions 
for other bands, this type of antenna 
can be used horizontally for gain on 
432 MHz and 6, 10, and 15 meters, etc. 
On 6 meters it works especially well for 
auroral contacts when set up to radi¬ 
ate horizontally, north and south. It's 
better than a 5-element beam. 

The feedpoint impedance is a func¬ 
tion of the array. 

Figure 2 provides the actual lengths 
used in a six-section collinear together 
with construction notes. Provide a 
loop at both ends for the support rope 
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HIGH PERFORMANCE 
PRESELECTOR-PREAMP 


The solution to most interference, intermod. and desense 
problems in AMATEUR and COMMERCIAL systems. 

^^ _ - • 40 10 1000 Mhz - tuned to your frequency 

!t - * • 5 large helical resonators 

^• Low noise High overload resistance 

• 8 dB gain ■ ultimate re|ection> 80 dB 
I • 10 to 15 volts DC operation 

' W • Size 1 6 « 2 6 * 4 75” exc connectors 

• FANTASTIC REJECTION! 

Typical re/eclion: Price CALL bipolar w/RCA tacks 

+ 600 Khz@144 Mhz - ?8dB Connector options BCN $5 UHf $6 
♦ 1 6 Mhz@220 Mhz -40dB N S10 

±5 Mhz@450 Mhz -50dB SUPER HOT! GaAs Fet option $?0 


Typical re/ection: 

+ 600 Khz@144 Mhz -?8dB 
+ 1 6 Mhz@220 Mhz -40dB 
±5 Mhz@450 Mhz -50dB 


AUTOMATIC IDENTIFIERS 


• f o» transceivers and repeaters AMATEUR and COMMERCIAL 

• Automatic operatiop ad|ustaDte speed and amplitude 

• Small st/e easy installation 7 to IS volts DC 

• 8 selectable reprogrammable messages eacn up to ? mm torn, 

• Wired, tested and programmed witti your message(s) 

Model ID 1 - $49 95 Model ID 2 w 17 to 10 minute timer $69 95 
Wr otter a complete line ot transmitter and receiver strips 
and synthesizers tor amateur and commercial use 
Request our tree catalog 4//o* S7 tot UPS shipping IlssfrcartJ and VISA «*/come 


GLB ELECTRONICS JNC. 

Dept H. 151 Commerce Pk* 

716-675-6/40 9 lo 4 


kwy., Buffalo. NY 14224 
•6740 


W6SAI BOOKS 

published by Bill Orr, W6SAI and Stu Cowan. W2LX 

BEAM ANTENNA HANDBOOK 

Completely revised and updated with the latest computer Generated intorma 
tion on BEAM Antenna design Covers HF and VHF Yagis and tO. 18 and 24 
MHz WARC bands Everything you need to know 204 illustrations 268 
pages 1985 Revised 1st edition 

RPBA . Softboiind $9.95 

SIMPLE LOW-COST WIRE ANTENNAS 

Prunei on how to build simple low cost wire antennas Includes invisible 
designs lot apartment dwellers Full ol diagrams and schematics 192 
pages 1972 2nd edition 

RP-WA Soltbounfl $7 95 

ALL ABOUT CUBICAL QUAD ANTENNAS 

Simple to build lightweight and high performance make the Ouad at OX er . 
delight Everything from the single element to a multi element monslei A 
wealth ol information on construction leeding. tuning and installing the 
quad antenna 112 pages 1982 3rd edition 

Rp.CQ Softbound $6 95 

THE RADIO AMATEUR ANTENNA HANDBOOK 

A wealth ol pioiects that covers verticals long wires, beams as well as 
plenty ol other interesting designs It includes an honest judgement o' gam 
ligures how to site yout antenna lor the best performance a look at the 
Vagi Ouad controversy, batons, slopers and delta loops Practical antenna 
protects that woik' 190 pages 1978 1st edition 
RP AH Soflbound $7 95 

Please enclose $3 50 lor shipping and handling 


ham.- 

radio. 

GREENVILLE NH 03048 


BOOKSTORE 


(603) 878 1441 



The monthly magazine with a nalurai blending ol two 
popular hobbies — Ham Radio and Computers 
* Articles on Ham Radio & Most Personal Computers 
* Hardware & Software Reviews 
* Various Compuler Languages 
* Construction Articles 
* Much Much More 


“...received my moneys worth with Just one 
issue...” 

—J. Trenbick 

“...always stop to read CTM, even though 
most other magazines I receive (and write for) 
only get cursory examination..." 

—Fred Blechman, K6UGT 

U.S.A.S15.00 for 1 year 

Mexico, Canada.$25.00 

Foreign .S35.00(land) - $55.00(air) 

(U.S. funds only) 

Permanent (U.S. Subscription).$100.00 

Sample Copy .$3.50 



Circulation Manager 
1704 Sam Drive 
Birmingham. Alabama 35235 
Phone 205/854-0271 
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or insulator and support wire. Assem¬ 
ble all driven elements, then add the 
phasing stubs, made from No. 12 or 
larger stiff copper wire, to be self- 



supporting for vertical mounting. Slide 
the coax feed along the driven stub in 
order to achieve the lowest VSWR. 
Figure 3 shows one method of 
increasing the gain of the "Ringo 
Ranger" through the addition of a two- 
section collinear. 

larger design 

I've built antennas using this design 
for 435 MHz, 439 MHz, and 2 meters 
for horizontal operation. My horizon¬ 
tal 2-meter antenna is a 40-element 
version in an inverted V form, made 
from No. 22 stranded teflon-coated 
wire. 

acknowledgements 

My thanks to WA1YJZ and 
WA3PGL for the tests and support 
while I experimented with these 
antennas over the years. 

Please enclose an SASE with any 
inquiries, which should be addressed 
to me at R.D. 1, Union City, Pennsyl¬ 
vania 16438. 

Leonard E. Shick, WB3AYW 


GEM-QUAD FIBREGLASS 

ANTENNA FOR 10, 15. and 20 METERS 


Two Elements $235.00 
Extra Elements $164.00 
Price is F.O.B. Transcona 
INCLUDES U.S. Customs 
Duty 

KIT COMPLETE WITH 
•SPIDER 
•ARMS 
•WIRE 

•BALUN KIT 
•BOOM WHERE 
NEEDED 

WINNER OF MANITOBA 
DESIGN INSTITUTE 
AWARD OF EXCELLENCE 

Buy two elements now — a third and fourth 
may be added later with little effort. 

Enjoy up to 8 db forward gain on DX, with a 
25 db back to front ratio and excellent side 
discrimination. 

Ask for our new 2m Quad Kit when you order 
your Gem Quad. It’s FREE for the asking! 

Get maximum structural strength with low 
weight, using our “Tridetic” arms. Please in¬ 
quire directly to: 

GEM QUAD PRODUCTS LTD. 

Box 53 

Transcona Manitoba 
Canada R2C 2Z5 
Tel. (204) 866-3338 
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Ask for model 43 Bulletin 


THRUUNE 

WATTMETER 

0.45-2300 MHz 
0.1-10,000 watts 


BIRD Electronic Corporation 

30303 Aurora Rd., Cleveland (Solon), Ohio 44139 
216-248-1200 TLX: 98-5298 Cable: BIRDELEC 


MODEL 43 150 NEW DIGITAL 4 Milt TIRANGE WAnMETERS: 
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AEAEAEAEAEAEAF* r ^ 
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I ICOM 

12 Tunable 
■ Memories 

General Coverage 
100% Dutycycle 

HURRY 


the__ 

HAM STATION 


IC735 


P.O. Box 4405 
220 N. Fulton Ave. 
Evansville, IN 47710 


THE IDEAL 
OMNIDIRECTIONAL 
PACKET ANTENNA 


WELZ 

Lots of Welz 
Meters in Stock 
Call for Special 
Pricing and 
Details 


Stores Hours 
MON-FRI 9AM-6PM 
SAT 9AM-3PM 


• Greatest Simplex Range for 
Price 

• Maximum Decoupling Mini¬ 
mizes Computer Hash 

• No Feedline Radiation to Ix> 
Up Computer 


Welz Meters 


WARRANTY SERVICE CENTER FOR 
ICOM, YAESU, TEN-TEC 


TERMS: 

Prices Do Not Include Shipping. 
Price and Availability Subject to 
Change Without Notice 
UPS COD J2.50 Per Package 


YAESU 

10 Memories 
45 Watts 
With FTS-8 
ORDER NOW 


PERFORMANCE 

• Low Vertical Radiation Angle 

• No Peedline Radiation 

• Wideband Matching Network 

• Efficient Design 

• Omnidirectional Pattern 


MOST ORDERS SHIPPED 
SAME DAY 


FT270R 


YAESU 


TENTEC 

2510 Mode B 
Satellite Station 


DEPENDABILITY 

• High Quality Materials 

• Weatherproof Design 

• Rugged Construction 

• Advanced Engineering 


ICOM 

IC751 


PRICE & CONVENIENCE 

• Low Cost 

• Easily Installed 

• Compact & Lightweight 

• UPS Shippable 

• Inexpensive TV Mast Support 
(not Included) 

ISOPOLE™ is available for 
144 MHz, 220 MHz, 440 MHz 
Ask for our spec sheet and 
radiation pattern plots, or 
visit your favorite AEA 
dealer for more information. 


YAESU FT209RH 
5 watts 
Free FTS-6 
10 Memories 
CALL FOR YOUR 
SPECIAL PRICE 


SPECIAL PRICING ON 
ICOM IC751 

LIMITED OFFER • ORDER TODAY 


AEA • ARAL • ALINCO • ALLIANCE •ALPHA DELTA • AMECO • AMERITRON • ANTENNA 
SPECIALISTS • ASTRON • B&W • BENCHER • BUTTERNUT • CSI • CALLBOOK 

• COMMUNICATION SPECIALISTS • CUSHCRAFT • DAIWA • DATASCAN • HEIL • HUSTLER 

• HYGAIN • ICOM • KDK • KLM • KANTRONlCS • KEN PRO • LARSEN • MFJ • MICROLOG 

• MIRAGE • NYE • ROHN • SANTEC*SHURE • TEN TEC • TOKYO HY-POWER • UNAOILLA 

• VALOR • VIBROPLEX • WELZ • YAESU_ _ _ 
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BELDEN 9913/9914 CABLE 
‘N” Connectors $3.50 Crimp or Solder Type 


FOX INTERNATIONAL. INC 

717 W. UNION HILLS DR . #3-190 
Ft-lOENIX. AZ 85027. 

(602) 582-4124 WiA 


'We Specialize In Custom Connectors 


" S 152 


(Pncos and specsftcafcore subject lo change without notice 
or obligation) 


AEA 


Advanced Electronics Applications, Inc. 
P.O. Box C-2160 



Lynnwood, WA 98036 
(206) 775-7373 
TELEX: 6972496 
AEAINTLUW - 
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ICOMI KENWOOD 



IC-751 9 band XCVR, 1-30 MHz 


ICOM 

HF Equipment 

IC-751 Xcvr 
1C 751A Xcvr 
1C 745 Xcvr 
IC-735 Xcvr 
PS-55 Power Supply 
[ PS-35 Power Supply 
Receivers 
1C R-7000 
1C R71A 
VHF/UHF 
IC-02AT 2m, HT 
IC-2AT 

IC-271A 2m. Base 
IC-27A Compact 
IC-3AT, HT 

IC-37A Compact Mobile 
IC-04AT 440 MHz, HT 
IC-4AT 

1C 471H 75w, 440 MHz 
IC-47A 

IC-3200A 25W, dual bander 
IC-290H 25W, 2M, SSB/FM 
IC-490A 10W. 440, SSB/FM 
RP-3Q10 UHF, Repeater 
1C 1271A 1 2 GHz Base 
IC-120 mobile 


List Juns 

1399,00 CallS 
NEW Call $ 
999 00 Call $ 
889 00 Call $ 
169.00 Call $ 
169.00 Call S 

969 00 Call $ 
849 00 599 95 

369.00 Call S 
269.00 Call $ 
735.00 Call $ 
389.00 Call $ 
299 00 Call $ 
449.00 Call $ 
399 00 Call $ 
299.00 Call $ 
1149 00 CallS 
489 00 Call $ 
569.00 Call S 
549 00 Call $ 
649.00 Call S 
1049 00 Call $ 
1049 00 CallS 
499.00 Call $ 




ENCOMM 

Santee 

ST-20T 2m HT 

Welz 

Power Meters. Acces 

Tokyo Hy-Power 

VHF/UHF Amps/ 
Tuners 


AEA 

Kantronics 

Astron 

Bencher 

Amerllron 


349.95 Call $ 


TE SYSTEMS 

MIRAGE 

AMPSUPPLY 

AMERITRON 

BIRD Products In Stock 

KLM Antennas 

Hustler Antennas In Stock 

Larsen Antennas In Stock 


Products In Stock 
Products In Stock 
Products In Stock 
Products In Stock 
Products In Stock 


•AMATEUR -TWO WAV 'MARINE 
•CELLULAR MOBILE PHONE ‘SCANNER 

• Free UPS Cash Order 
(Most Item Most Placet 

• Shoppers, call us last save SS 
. SE HABLA ESPANOL 


HF ANTENNAS - 
The Easy Way 

by John Haerle, WB5IIR 


This book has been published 

.. as a memorial to 

WBSlIR's work as 

gS an Amateur Radio leacher 

.Originally given as a senes ol 
speeches or papers, this tutorial is an excellent source 
book on antenna theory and applications Examples ot 
areas covered are Fundamentals, antenna and leedhne 


terminology, baluns. ground systems, lightning protection, 
The Basic Antenna, the dipole, Ihe zepp. G5RV, Windom. 
Special Antennas. Ihe sloper. DORR. Beverage, folded 
unipole, Beams. WBJK, Yagt. two element quad, and the 
160 meter band story John's writing is in an easy-to- 
understand conversational style and is lull of examples 
and handy lips and hints There are no drawings or illus¬ 
trations but John's prose paints pictures lor clear and 
complete understanding ot the information being 
presented 1984 1st Edition 

[ IJH-AT Sottbound $11.95 

Please add S3.50 lor shipping and handling 
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GET A BIRD S EYE VIEW 

From GrafTrak II'” and your IBM 14 PC 


EAEAEAEAEAEAEAEAE 


EAEAEAEAEAE 



GrafTrak II * provides realtime graphic display of a flat projection map which moves under the selected Satellite Sun Moon Star 
envetugr cirvlr jnd updalr\ oikc per second Sphrtn.il |«o|Cction views and graphic screen dumps lo an IBM I psonOki prinlei 
can also he produced Requires an IBM If. Hl‘ XI. K AT. •«» true compalihie. an IBM t'olor'Graphics Monitor -\daptcr «*r true 
compatible. HIW7 math coprocessor, minimum 2V»K RAM with M2K reciHiimendcd |X»N 2 il or later and either two trails lloppv 
drives or one W)K fl«»ppy and one hard drive 

SILICON I PHI.Ml RIS” provulcv tabular data output to the screen, printer, or disk lilt- lor the following operating modes I 
observer to lb satellites. Ifi obsers-ers to I satellite, schedule for I observer to I satellite window between 2 observers and I 
satellite, nse and set limes lor I satellite, lime ordered rise ami set limes for lb satellites. Almanac for Sun and Moon, lb observers 
lo Sun Moon, schedule lor I observer to Moon, window between 2 .ihscrvcrs and Moon vhedule for I observer lo Sun Requires 
either nn IBM PC. PC XI. IT AT. of true compatible, and IBM Monochrome or IBM Color Graphics Monitor Adapter or lure 
compatible, an optional KIW7 math coprocessor. RAM. IX )S 2 0 or later, jnd one >Nlk (loppv drive 

l--ach package includes ShD. an editor program to construct and imdifv Satcllitc-Ohscrvci database tiles These products can he 
run from a hard disk and are not copy protected 

GratTrak II” ami SILICON 1-PHLMI-RIS” are priced at SIN f' each or $I*W V' lor both levas rrsidents add sales tav Order 
by check, money order. MasterCard. or VISA 

Silicon Solutions. Im • PO Bov 742V4b • Houston. levas 77274 2$4b • (7|3| hb| 8727 146 


Iron Powder and Ferrite 

TOROIDAL CORES 

Shielding Beads, Shielded Coil Forms . 

Ferrite Rods, Pot Cores, Baiuns, Etc. 

Small Orders Welcome - 

Free 'Tech-Data' Flyer ^ 


AMID 


— Sincem3 

12033 Otsego Street, North Hollywood, Calif. 91607 
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In Geimany E'««lfOn'Haflen Wintim — Mellies Sir 88 4930 Oeimolfl '8 A»SI Germany 
In jaoan Toyomura Electronics Company Lid 7 9 2 Cnome Sola nanoa Cnryoda Ipyyo Japan 
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BOOK 

CATALOG 


Ham Radio's Bookstore 

Greenville. NH 03048 


ALL BAND TRAP 
“SLOPER”ANTENNAS! 




ST£Q95 Suggested 
I \JyJ Amateur Net Price 


\ irtuulls all existing Packet Terminal 
Node Controllers (TNC’si use phase- 
kcked-loop detection or a "Workl ( hip" 
decoder intended for telephone quality 
circuits. These schemes work well 
for Mil I'M radio operation, hut leave 
a lot of room for improvement in H.F. 
radio environments. 

The new AEA Model PM-1 Packet 
Modem is designed to interface between 
vour existing I \( and your radio. 

No internal modifications to your 
TNC or radio are necessary. The PM-I 
contains independent dual channel fil¬ 
tering with A..vl. detection for maximum 
sensitivity and sclcctivitv under poor 
H.F. conditions. The PSl-l is optimized 
for .100 baud operation. A shirt frequency 
of 200 11/ or 600 H/ may Ik- selected 
from the front panel. 

A front |tanel bar graph tuning indicator 
is provided to assist the user in precise 
H.F. tuning of an incoming packet 
radio signal. There Ls also a front panel 
squelch control lvariable DCDl provided 
for sensitivity adjustment under various 
noise conditions. Just to make your 
TNC as flexible and useful as possible, 
we have included two output radio 
cables. Now you can switch between 
MIF and HF packet o|H-ration hy simply 
pushing this PM-I front panel switch. 

Enjoy Packet Radio to its fullest with 
the new AEA model PM-I Packet 
Modem. Work l)\ on the low hands 
and monitor packet mail boxes from 
the other side of the country. See the 
PM-I at your favorite dealer now. 

Prices and Specifications Suhjeci to Change 
Without Notice or Obligation. 

ADVANCED ELECTRONICS APPLICATIONS. INC. 
P.0. Box C-2160, Lynnwood. WA 98036-0918 
TELEX: 6972496 AEA INTL UW 
(206)775-7373 ^ 
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Yagi facts and fallacies 

Surely the Yagi beam is the most 
commonly used Amateur antenna 
between 14 and 450 MHz — and right¬ 
fully so. It can yield higher gain for its 
physical size than any other antenna 
type. Its low profile makes it an excel¬ 
lent choice for those who are either 
stacking an array for very high gain or 
desire to operate several bands using 
the same antenna mast. 

Over the past ten years there has 
been a definite improvement in the 
gain and especially the radiation pat¬ 
tern of long, high-gain Yagi beams. 
However, with these improvements 
there have also been seemingly unex¬ 
plainable performance failures that 
have created confusion. Furthermore, 
pretentious gain claims have been 
made by some well-intentioned 
Amateurs. 

In light of the above, I'm going to 
devote this month's column to the 
Yagi beam. Emphasis will be placed on 
attaining optimum performance. Cer¬ 
tain problem areas will be discussed. 

I hope this material will be informative 
and put some of the myths to rest. In 
addition, it should provide guidance on 
how to select the proper parameters 
and obtain optimum performance 
when designing and building Yagis. 

history 

First, a few notes on the develop¬ 
ment of the Yagi-type antenna might 
be in order. The basic Yagi antenna 
structure as we know it today is clas¬ 
sified as an "end fire" array. It usually 
consists of a single driven element with 
a reflector and one or more directors 
(fig. 1). The reflector is used mainly to 


decrease radiation off the rear of the 
antenna; the directors primarily deter¬ 
mine the shape of the radiation pattern 
(or gain) in the forward direction. 

The Yagi antenna was first devel¬ 
oped in Japan during the late 1920s by 
Dr. H. Yagi and S. Uda.' Dr. Yagi pub¬ 
lished abroad in English, giving rise to 
the "singular" credit for this type of 
antenna. 2 His work with Uda on this 
antenna was published in book form 
in reference 3. 

In the early days the Yagi antenna 
was typically used with only two to six 
elements. In the 1950s Kmosko and 
Johnson published one of the first 
really long Yagi antenna designs. 4 
However, their heuristic ("cut and 
try") work had somewhat less gain 
than claimed and the radiation pattern 
had many sidelobes. These designs 
used tapered spacing and little or no 
director length tapering. 

Greenblum published what was 
probably the first cookbook on Yagi 
designs. 5 However, how his graphs 
were to be used wasn't completely 
clear; some missed the point that the 
elements were through the boom, and 
the director lengths included the boom 
correction. The director spacings were 
not specific (a range of values was 
given) and some director lengths were 
also missing on the original charts. 
Regardlesss of the above, Tilton had 
great success using Greenblum's 
designs. 67 8 

Ehrenspeck and Poehler showed yet 
another design approach primarily 
aimed at decreasing the number of ele¬ 
ments in the director structure; pat¬ 
terns were not optimized. 9 


Many years later, Dr. Ehrenspeck 
suggested that the best design for 
gain was probably the 0.3 wavelength 
spaced model.' 0 He also said that if 
two additional directors were added to 
the front of the structure (as shown in 
fig. 2), that pattern could be improved 
and the gain increased by up to 1.0 dB. 

Other individuals likewise published 
specific designs, but Amateurs really 
had to wait until Viezbickie and Reisert 
published the NBS Yagi designs. 1112 
Unfortunately, the NBS designs cov¬ 
ered only six specific boom lengths, 
0.4, 0.8, 1.2, 2.2, 3.2, and 4.2 
wavelengths. Therefore, one couldn't 
easily design intermediate or longer 
boom designs (more on this later). 

Hoch published design curves for 
Yagis of any length up to 47 direc¬ 
tors. 13 - 1415 His initial work was based 
on the designs of Greenblum. 5 He was 
able to improve the patterns and gain 
as well as account for the boom cor¬ 
rections. Hoch's designs work partic¬ 
ularly well with booms 2 through 20 
wavelengths long. 

However, credit for the really serious 
work on tying down the optimum ele¬ 
ment lengths and spacings for Yagi 
antennas should probably go to 
Morris. 16 In his PhD thesis, he wrote 
computer programs to not only deter¬ 
mine Yagi antenna patterns but also to 
optimize the lengths and spacing 
based on the desired pattern and gain. 

Morris's work was followed by that 
of Chen and Cheng and others in the 
professional community who had 
access to large mainframe computers 
capable of handling the complex cur¬ 
rent matricies. 17 ' 18 The late Dr. Jim 
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bling of the boom length. Gain is 
shown both in dB over a dipole and dB 
over an isotropic. 23 

Therefore, using the graph in fig. 3, 
it can be shown that the highest pos¬ 
sible gain for a 5-wavelength boom 
Yagi is approximately 15.3 dB over a 
dipole or 17.45 dB over an isotropic 
radiator. In reality, it will seldom be 
possible to attain this gain. If you can 
get within 0.5 dB of the value shown, 
consider yourself lucky! 

2. A greater number of directors for a 
specific boomlength can increase the 
bandwidth of a Yagi antenna and 
improve the radiation pattern. This is 


3. Yagi antennas with high gain usually 
have good front-to-back ratios. This 
isn't always true. The maximum gain 
and highest front-to-back ratio are hot 
always coincidental for a specific 
boomlength. This means that for some 
boomlengths, either the gain or the 
front-to-back ratio may be optimum, 
but not necessarily coincident. 

The NBS Yagis are an example of 
this phenomenon. 1112 The 0.8 
through 4.2 wavelength models were 
carefully designed to have both good 
gain and reasonable front-to-back ratio 
at the same time. Viezbickie noted that 
the gain increased similar to that 
shown in fig. 3, but small oscillations 
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EXISTING YAGIS 

fig. 2. These are suggested improvements to the 0.3 wavelength spaced design of Ehren- 
speck and Poehler. 9 L D is the length of the last director in the original design. L x is 
5 percent shorter than L D and L y is 10 percent shorter than L D . The pattern is improved 
and the gain is increased by up to 1 dB. 


Lawson, W2PV, published similar 
work in the Amateur field, although 
his designs were limited to about 1.75 
wavelengths. 19 Finally, Stan Jaffin, 
WB3BGU, published a program to do 
Yagi pattern measurement with a 
home computer, 20 giving the enterpris¬ 
ing Amateur all the tools he or she 
needed to do serious Yagi design and 
optimization. 

facts and fallacies 

The above history is brief but 
necesary for understanding the devel¬ 
opment of the Yagi. Now let's proceed 
into the general area of facts and fal¬ 
lacies about it: 

1. The gain of a Yagi antenna is deter¬ 
mined by the number of elements. 
This is false. Gain is primarily a func¬ 
tion of the length of the boom. The 
number of directors and their length 
and placement on the boom is a 
secondary factor that determines 
whether the gain for a particular boom¬ 
length is achieved, as well as the band¬ 
width, pattern shape and sidelobe 
levels. 

Figure 3 is used to illustrate this 
point. This graph shows the highest 
possible gain that can be attained by 
a Yagi antenna on a specific boom¬ 
length (in terms of wavelengths). Note 
that the gain of a typical well-designed 
Yagi antenna increases in a logarithmic 
fashion at about 2.2 dB for each dou- 


true. There are a minimum number of 
elements needed for each boom¬ 
length. Evidence of this was described 
above in the discussion of the Ehren- 
speck and Poehler Yagi designs. 

However, if only this minimum num¬ 
ber of elements is used, the pattern 
may have poor sidelobes, the front-to- 
back ratio may be low, and/or the fre¬ 
quency operating bandwidth narrow. 
You may ask why the latter item is 
important, since most weak signal 
operators operate only over a narrow 
bandwidth. The reason is that less pat¬ 
tern distortion will be prevalent with 
lesser element tolerances, weather 
changes, or structural changes — e.g., 
if an element loosens or breaks. 


above and below the line were noted. 
He also stated in his report that cer¬ 
tain boomlengths had slightly higher 
gain. 

It has since been shown by com¬ 
puter analysis that certain boom¬ 
lengths naturally exhibit high front-to- 
back ratio and optimum gain simul¬ 
taneously. 19 

For the majority of moderate boom¬ 
length designs (less than 2 wave¬ 
lengths), and especially the NBS 
designs, the optimum boomlength 
tends to be a multiple of odd quarter 
wavelengths long (for example, 0.75, 
1.25, 1.75 wavelength, etc.). This 
probably explains why the particular 
NBS designs were chosen. 
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fig. 3. This graph represents the highest possible gain that can be achieved on a con¬ 
ventional (single plane) Yagi antenna. See text for further explanation. 


At my request Stan Jaffin, 
WB3BGU, ran some examples of my 
DL6WU designs' 5 on his mainframe 
computer program. 20 The results were 
quite interesting and I've plotted this 
data on the graph shown in fig. 4. 
Note that in the DL6WU designs there 
are also optimum boomlengths, but 
they seem to be spaced about 2 
wavelengths apart. I would recom 
mend using, if possible, the specific 
boomlengths where the front-to-back 
ratio is highest. 

4. Tubing and rods of the same diam¬ 
eter have the same electrical wave¬ 
length. This is definitely not true, but 
this fact appears to have escaped most 
Yagi designers, especially at the lower 
frequencies, where tolerances are not 
as much a problem as they are in the 
UHF range. The NBS Yagi designs 
used rods for their elements." There¬ 
fore, if you use an NBS design with 
tubing, the electrical length may not be 
the same as it would be with an 
equivalent rod. A UHF design may be 
slightly off frequency. 

This phenomenon was apparently 
known by those who did the NBS Yagi 
designs. One document showed that 
if the end of the element was 
hemispherical instead of a flush cut, 
the frequency shifted upwards. The 
recommended change was to add an 
overall lengthening factor of 0.4 times 
the diameter to the element (0.2 times 
the element diameter to each end of 
the element). 

Steve Powlishen, K1FO, has also 
noticed this phenomenon and has 
seen even a chamfer on the end of an 
element shift the frequency up perhaps 
1 MHz or so at 432 MHz. A word to 
the wise: if you don't use solid rods 
and/or don't cut the end of the ele¬ 
ment off flush, check the resonance to 
see if the frequency shifted upwards! 

5. Scaling elements must be done 
using the published charts and graphs 
similar to those of Viezbickie, Reisert, 
and Hoch This is not true. 
Scaling performed on these charts can 
be accurate if you don't make any mis¬ 
takes in the process! 


However, scaling can also be done 
quickly — with probably greater 
accuracy — on a computer using the 
methods and equations 8 through 13 
proposed by Lawson. 2 ' These equa¬ 
tions can easily be programmed on a 
personal computer to yield rapid and 
accurate data without referring to 
graphs. 22 

6. The NBS designs are the best Yagi 
designs available. This is false. The 
NBS designs are good and reproduce- 
able. However, they represent only six 
specific models, as discussed above. 

Computer analysis has shown some 
discrepancies in these antenna 
designs.' 9 Others have found that the 
patterns and gain don't match the data 
in the technical note at the design fre¬ 
quency on several of the models. Stan 
Jaffin, WB3BGU, has shown that if an 
extra director is placed approximately 
0.15 wavelength ahead of the driven 
element on the 4.2 wavelength design, 


the gain can be increased by almost 
0.5 dB. 20 This has been verified by at 
least one antenna manufacturer. 

The NBS designs are good and 
reproduceable. If you feel comfortable 
with them, and if the boomlengths 
presented fit your needs, by all means 
use them. Perhaps you should also try 
the extra director. However, if you add 
this director to an existing antenna, it 
will change the impedance match. If 
the boomlengths of the NBS Yagis are 
too short, try one of the DL6WU 
designs.’ 5 

7. The best reflector system is the 
trigonal method proposed by NBS. 
This is definitely not true. When I first 
tried this reflector system on a 3.2 
wavelength NBS Yagi, the gain 
dropped by almost 1.5 dB below the 
same antenna with a standard reflec¬ 
tor. Repeated tests showed that the 
reflector lengths suggested by NBS 
were definitely too short. 
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fig. 4. This is tabulated data from computer analyzed front-to-back ratio versus boom- 
length for the DL6WU Yagi designs. ,s Note the boom lengths where the front-to-back 
ratio is naturally highest. 


I lengthened all three reflectors by 
0.007 wavelength, the length needed 
to make them similar to the existing 
single reflector. Voila! The gain came 
back to normal. Repeated measure¬ 
ments showed, however, that the gain 
of a trigonal reflector system over a 
single reflector as suggested by NBS 
was only about 0.1-0.2 dB with per¬ 
haps 6 dB better front-to-back ratio. In 
hardware alone, this represents quite 
an increase in mechanics and wind 
load! 

Several years later I mentioned this 
to Stan Jaffin, WB3BGU, and sug¬ 
gested that he could somehow test my 
theory on his computer program. 20 His 
tests confirmed my results and showed 
the same gain changes with the opti¬ 
mum lengthening factor to be 0.009 
wavelengths. 24 

8. The VSWR of an a Yagi is not im¬ 
portant. This is false. Although a 
moderate (2:1) VSWR would not seem 
to be important, it can be detrimental 
at VHF and especially UHF. The rea¬ 
son is that the feedline losses increase, 
especially if the nominal insertion loss 
is high (> IdB). 

High VSWR can also be a sign that 
there is something wrong with the de¬ 
sign. I once noticed high VSWR on a 
commercial antenna, only to find that 


the position of the hole for one of the 
directors was misdrilled. In addition, if 
the VSWR on an antenna is low and 
it changes, this can be an indication of 
trouble. 

Then there's stacking, a typical way 
to increase gain on VHF and above. A 
high VSWR may have a very adverse 
effect when two or more antennas are 
summed together. Poor matching 
could divert more power to one of the 
antennas which would "hog" the 
power and thus decrease the anticipat¬ 
ed gain increase. 25 

9. Stacking antennas is a good way to 
increase gain. This is true. However, 
the antennas must be properly 
designed and stacked a certain dis¬ 
tance apart to obtain the increased 
gain. If the spacing distance is too 
close, the gain increase will be low. 
Stacking too far apart will increase 
sidelobes and noise pickup. The bas¬ 
ics of stacking are thoroughly dis¬ 
cussed in references 25 and 26. 

10. Elements that are insulated from 
the boom of a Yagi work better than 
those that are in ohmic contact with 
the boom. This is definitely false. 
There are advantages and disadvan¬ 
tages to either type of mounting. 

Insulated elements are less likely to 
induce boom resonances on other 


bands, a common problem on HF. 
While it can be argued that the insula¬ 
tors don't corrode, it can also be 
proved that the dielectric material in 
the insulator can get contaminated or 
deteriorate with age and exposure to 
the sun and weather. 

Mounting elements in ohmic con¬ 
tact with a boom is a technique that 
has been around for a long time. This 
method is less likely to produce prob¬ 
lems with static buildup and stray HF 
pickup from the feedline. Usually this 
technique is easier to use, and if the 
elements are properly installed without 
dissimilar materials, the corrosion 
problem is minimal. 

Finally, some of the myths about 
element mounting have been per¬ 
petrated by those who say that 
antennas with insulated elements are 
detuned during wet weather. Tests 
have shown that by pouring water on 
an existing antenna with and without 
insulated elements that the detuning 
effects are about the same for either 
method using a similar Yagi design. 

The primary reason for detuning in 
a Yagi antenna during wet weather is 
the sensitivity to element diameter. 
When ice or water is present on an ele¬ 
ment, its electrical length is changed. 
The higher the gain and the closer the 
antenna is operated to its cutoff fre¬ 
quency, the more the detuning effect 
will be noticed. 

11. Boom corrections are not impor¬ 
tant since the boom does not detune 
the element. This is a serious miscon¬ 
ception. The easiest way to envision 
the electrical characteristics of a boom 
is that it shorts out part of the ele¬ 
ments. Therefore, any elements pass¬ 
ing near or through a boom must be 
lengthened to reestablish the intended 
electrical length. 

Fortunately, if too little correction is 
applied, the frequency of a Yagi is 
increased. It is well known that a Yagi 
antenna has a very rapid cutoff above 
resonance and a slow cutoff below 
resonance. Hence, if the correction 
factor is too small, only a slight degra¬ 
dation in performance will be noticed. 

Boom corrections seem to be a big 
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mystery despite the fact that they've 
been mentioned in the literature for 
many years. A correction must be 
made whenever an element passes 
through or within one radius of a boom 
with a diameter exceeding 0.0025 
wavelengths with respect to the oper¬ 
ating frequency (0.2 inches or 5 mm 
at 144 MHz). 

Several different correction factors 
have been considered. Many years ago 
a 66 percent correction was recom¬ 
mended for through the boom ele¬ 
ments. 5 Later we had the NBS correc¬ 
tions. 1112 Then DL6WU proposed a 
correction factor. 13 Unfortunately they 
don't all agree, but they are close! I 
have shown these corrections in fig. 5. 

What if you don't go through the 
center of the boom or use insulated 
elements? I have measured some 
effects on my "backyard" antenna 


range. For mounting elements on top 
of the boom a la Cushcraft, the cor¬ 
rection seems to be about 0.32 inches 
(8 mm). Using through the boom insu¬ 
lated elements such as the K2RIW 
19-element 432-MHz Yagi seems to be 
about 40 to 50 percent of the NBS cor¬ 
rections. 

Finally, when mounting above the 
boom, I constructed a sort of pyramid 
correction factor shown in fig. 6. It 
can be used to estimate the percent¬ 
age of change based on where the ele¬ 
ment is mounted with reference to the 
boom center. For instance, if the ele¬ 
ment is mounted at least one boom 
radius above the boom there is no cor¬ 
rection, but mounting right on top of 
the boom would require about a 50 
percent correction as opposed to 
mounting directly through the middle 
of the boom. 


12. The material used for Yagi ele¬ 
ments is important. This is true. Alu¬ 
minum is preferred since it's easy to 
work with, light in weight, and very 
efficient. Furthermore, aluminum-to- 
aluminum contacts are recommended. 
Brass is also usable, but it gets quite 
brittle after exposure to the weather. 
Copper is usually too expensive, 
heavy, and soft. Stainless steel ele¬ 
ments, however, are not recom¬ 
mended since the skin effect will 
definitely lower antenna efficiency, 
especially above 1000 MHz. 

13. There is nothing wrong with 
changing an existing design. This is 
definitely false unless you really know 
what you're doing. For example, some 
Amateurs have tried to second-guess 
the NBS designs and have invented 
new variations. A 4.2 wavelength NBS 
Yagi model at 432 MHz is less than 10 
feet (3 meters) long, while standard 
tubing comes in 12-foot (3.5 meter) 
lengths. Why throw away the extra 2 
feet (61 cm) of tubing, they ask? Just 
add on a few more elements to the 
extra tubing. 

This approach has always resulted 
in disaster. The element lengths and 
spacings for each specific design are 
carefully chosen to yield a certain 
phase velocity. Changing a design calls 
for a new phase velocity. Failing to 
obtain the correct parameters, or 
changing elements arbitrarily, will 
usually decrease gain and distort the 
antenna radiation pattern. 

What this boils down to is the fol¬ 
lowing: if you must redesign an exist¬ 
ing design, you can do so only if you 
have the proper tools at your disposal. 
These include, but aren't limited to, 
lots of know-how, an acceptable 
antenna range, perhaps a computer 
program, and lots of time and 
patience. Better yet, start out from 
scratch, using one of the NBS or 
DL6WU designs. 

14. Impedance matching is easy. This 
is true, but you must know what 
you're doing. For instance, the length 
of the driven element in a Yagi isn't 
critical, but the matching method may 
be. 
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fig. 6. This figure will allow you to approximate boom corrections if an element is not 
placed directly through the center of a boom. (See text.l 


It's been pointed out many times in 
this column that the Gamma match is 
especially poor above 150 MHz. Fur¬ 
thermore, Gamma matches often 
introduce unbalance into the antenna 
which may cause radiation on the 
feedline. A folded dipole with a 4:1 
half-wave balun is an acceptable feed, 
but it can be difficult to match if the 
feed point isn't the proper impedance. 

I personally prefer the "T" match 
(without series capacitors) with a built 
in half-wave balun. It's inherently 
balanced, easy to tune, and efficient; 
it also suppresses the possibility of 
feedline radiation, 

15. Computer-designed Yagi antennas 
are coming. This is true. First you'll 
have to have a computer program. 
Next, you'll need some antenna savvy 
on what to do to make a particular 
Yagi design work. 

The NBS and DL6WU designs can 
be used for starters. Just pencil up a 
Yagi design. Then tweak the element 
lengths and spacing on the computer 
until you get the desired pattern. 

I predict that before long, computer 
designs will be the most promising 
thing to happen in Yagi design in a 
long time. You'll be hearing more 
about this subject in the future. If 
you're so inclined, review references 
19 and 20. 

final evaluation 

Now comes the fun. You've built 
that new super-high- gain Yagi and 
want to know if it plays. First the 


VSWR has to be matched; the lower 
the VSWR, the better — but 1.2:1 is 
more than sufficient. 

If you have a radiation plot, your 
work is easy. Just measure the radia¬ 
tion pattern by the methods described 
in reference 23 and compare your 
results to the measured results. If the 
beamwidth is near the expected value 
and the sidelobes are down as many 
dBs as expected, you're probably in 
good shape. 

If the beamwidth is too wide, the 
sidelobes are better than expected, 
and/or the first nulls are deeper than 
expected, the antenna may be tuned 
too high in frequency. If the beam- 
width is too narrow, the sidelobes are 
worse than expected and/or the first 
nulls are shallow, the antenna is tuned 
too low in frequency. You're now on 
your way. 

summary 

This month's column was primarily 
aimed at taking the mystery out of 
Yagi antenna design and trying to dis¬ 
pel some myths. For those who are 
timid, the NBS” 12 or the DL6WU 15 
Yagi designs are recommended. If you 
have a personal computer and can 
obtain a Yagi program such as 
MININEC or those mentioned in refer¬ 
ences 19 and 20, you can "roll your 
own" without even cutting a piece of 
tubing! 
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new records? 

One of the greatest magnetic 
storms in recorded history occurred 
on February 8 and 9, 1986. While 
the HF bands went dead, numerous 
auroral contacts were made as high 
as 432 MHz over some incredible 
distances. If you had an aurora 
QSO over a longer distance than 
shown in table 4 of this column in 
the July, 1985 issue. I’d like to hear 
from you so we can see whether 
you've set a new aurora record. 
Forms for authentication are avail¬ 
able for an SASE. 

A new 9-cm (3456 MHz) world 
record was made by VK5QR and 
VK6WG across the great Australian 
Bight for a distance of approxi¬ 
mately 736 miles (1185 km) on 
January 25, 1986. Soon afterwards, 
a new North American 13-cm (2304 
MHz) overland tropo DX record was 
made between W40DW and 
WB5LUA. Hearty congratulations 
to all! (Stay tuned for more details.) 

important VHF/UHF events: 

May 4: Predicted peak of the Eta 

Aquarids meteor shower at 
1900 UTC 

May 8: ARRL 1296 MHi Sprint 

Contest 

May 10/11: Southern California 6 Meter 
Club QSO Party (contact 
N6FSLI 

May 16-18: 12th Annual Eastern 

VHF/UHF Conference, 

Nashua, NH (contact WIEJ) 
May 17: ARRL SOMHi Sprint 

Contest 

May 24: EME perigee 

June 6: Predicted peak of the day¬ 

time Arietids meteor shower 
at 0100 UTC 

June 7 8: ARRL VHF QSO party 

June 15: Predicted peak ol the June 

Lyrids meteor shower at 
2100 UTC. 

June 21: EME perigee 

June 21: Mean date + one month for 

peak of Sporadic E propa 
gation. 

I__ 


The HF4B “Butterfly”™ 
A Compact Beam 
for 20-15-12-10 Meters 


• Unique design reduces size 
but not performance. i 
•No lossy traps: full / 

element radiates on I 
all bands. I 

•Retrofit kit for i i 

17 meters com- i i 
ing soon. / M 

•Turns with TV M yiV M »C 
rotor II »Au 

•Only 17 lbs. //V / 40 

# »Add-c 
M metei 


# 

/Butternut 
Verticals 


M M Butternut’s HF 
§ ^ M verticals use 
M M highest-Q tuning 
m M circuits (not lossy 
/ / traps!) to outperform 

/ /W i all multiband designs 
' As M of comparable size! 

^ urcw 


^ / Model HF6V 

t • 80. 40. 30, 20 15 and 10 meters 
M automatic bandswitching 
O / ‘Add-on kit for 17 and 12 meters 
~ t available now 
M *26 II tall 

f Model HF2V 

•Designed tor the low-band DXer 

Automatic bandswitching on 80 and 
40 meters 


•Add-on units for 160 and 30 or 20 
meters 


•32 feet tall - may be top loaded tor 
additional bandwidth 


For more Information see your 
dealer or write for a free brochure 


BUTTERNUT ELECTRONICS CO 


405 East Market 


Lockhart. Te*a» 78644 



Turn a few hours work into years of 
fun with Amateur Television. 


inr <(h r.iftni f .1 imst iimp/ihci stage 
iGrin mm qam| tollawmq the doub'e 
balanced nmi't T t»»% is especially 
important and must noltralilo on 
g Vfly weak signal reception The 
• convener requires an eater 

nal 1 ? volt OC rcgulat 
L • ed power supply at 

• !i0 milhamps 


Convert any TV forever to <i las! scan ATV monitor 
with the Com muntr alum Concept' AT V 2 converter 
It allow*, you to monitor 430MH/ AT v signals usinq 
channel 2.3 or4 on a standard TV set 
without modification tn the set The 
cut* uses durable mtrr • top » 

design for stability and . *jjjr 

simplicity The r um jjL 

a dual HF 

stage the mn tor.lop „ 

design and the hot came* ^ 

diode double balanced muter J 

reduces UHF Ty mtprm- d pfot* 4®. • 

lernt An additional feature nd 

ATV- 


AT V-2-PK Kit mi. hides letaih >1 
^ step liy step instructions pi in list Circuit 
In ant and all eler.lronn scnmiMinrmta. as shown 

544.95 

Wired amt te let! 559.95 


Communication 
Concepts Inc. 


7648 North Ai jqon A.» • OAylnn Ohio 4S4?0*fS13l 216 1411 
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AUTHORIZED KENWOOD 
l-COM RADIO DEALER 

# /I % 

yr^yA 

/KENWOOD / 

A o f Q ICOM I 


H l HEASTER. INC . 203 Buckhannon Pike. Clarksburg, W 
Va 26301 Clarksburg Phone (304) 624 5485 or W Va Toll 
free 1 3523177 

HAROLD HEASTER. KA80HX, 91 Ridgefield Place Ormond 
Beach. FI 32074 Florida Phone (904 ) 673 4066 

NEW NATION WIDE TOU FREE TELEPHONE 1 80044 RADIO 
1 800 84 72346 

Call us lor a quolalion. WE WILL SAVE YOU MONEY' 


ham-. 

radio 


maqanne 


^BOOKSTORE 

GREENVILLE, NH 03048 


SERVICE CENTER 

for 

ICOM, KENWOOD 
and YAESU 

Fully equipped repair shop Amateur, 
Marine and Land Mobile repairs. 
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FCC NABER Lie 

Mon-Fri 10:00-4:00 pm 


( 206 ) 776-8993 


PACIFIC RIM 
COMMUNICATIONS 


Bob KG7D 

23332 581h Ave West 
Mountlake Terrace. Wa 98043 

$$ S, C O D S Welcome ^ 136 


Great gift idea for a ham friend or for yourself! 


The new 1986 ARRL HANDBOOK is chockfull of projects, ideas, 
hints and kinks, theory and thousands of other handy things for 
your hamshack. New items include: switching power supplies, data 
and telemetry transmission, a section on conjugate matching by 
Walt Maxwell, data interface and Packet Radio, and remote control 
aircraft to name just a few examples. New projects include: 30 
amp power supply, ATV monitoring instruments, digital frequency 
synthesizer, 1500 watt output 160 meter amplifier, state-of-lhe-art 
preamps for all Amateur VHF/UHF frequencies and much, much 
more. A grand total of 244 new pages! This is the reference book 
to have. Order your’s today. ©1985. Over 1100 pages. 

DAR-HB86 Softbound $17.95 

□ AR-BB86 Hardbound $26.95 


Please enclose $3.50 to cover shipping and handling 


■■■ The Packet Radio Handbook f/4|IHjWlK f 

■MU Over 150 pages of information exclusively on packet radio rlPMF J 

17 Chapters including: 

* Choosing a TNC * Packet protocol for the beginner * Packet Accessories 

* How to make your first packet contact ★ Packet Bulletin Board Operations 
$12.95 plus $2.50 for first class shipping and handling in U.S. and Canada. 

Also available The Commodore Ham s Companion $15.95 

(see January‘86 QST page 47 or February'86 CQ page 68) ^TV 

and Command Post $9.95. *27ok 
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• • • RS 232C VOLTMETER FOR YOUR PC • • ■ 

8 charnel. 4*? rhyti AC/DC vattmnuir 6 controker 
SENSATROl u*s ywr computer's language* Sen 
sors hook up eetufy to differential inputs providing 15 
tuts of IOOuV Special in nate soruti output aftovn. 
networtung include!* sewn binary control outputs 
Uses simple PRINT and INPUT won BASIC Detailed 
manual starts amateur*. «i sensor hookup 8 uppheu 
tons *385 COMPLETEI 

DEALER INQUIRIES WELCOME. 

803 588 3746 

SOX 33, FRANCEBTOWN, NH 03043 
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THE MOST AFFORDABLE 
REPEATER 

ALSO HAS THE MOST IMPRESSIVE 
PERFORMANCE FEATURES 

(AND GIVES THEM TO YOU AS STANDARD EQUIPMENT!) 


Band 

Kit 

Wired 

10M,6M, 



2M.220 

$680 

$880 

440 

$780 

$980 




FEATURES: 

• SENSITIVITY SECONDTO NONE; 0.15 uV (VHF), 0.2 uV (UHF)TYP. 

• SELECTIVITY THAT CANT BE BEAT! BOTH 8 POLEXTAL FILTER 
&CERAMIC FILTER FOR > lOOdBAT ± 12KHZ. HELICALRESON- 
ATOR FRONT ENDS TO FIGHT DESENSE & INTERMOD. 

• OTHER GREAT RECEIVER FEATURES; FLUTTER-PROOF 
SQUELCH, AFC TO COMPENSATE FOR OFF-FREQ TRANSMIT¬ 
TERS, SEPARATE LOCAL SPEAKER AMPLIFIER & CONTROL. 

• CLEAN, EASYTUNETRANSMITTER;UPTO 20WATTS OUT(UPTO 
50W WITH OPTIONAL PA). 


HIGH QUALITY XMTR & RCVR MODULES FOR 
REPEATERS, LINKS. TELEMETRY, ETC. 


• R144/R220 FM RCVRS for 2M or 220 MHz. 0.15uV 
sens.;8 pole xtal filter & ceramic filter in i-f, helical 
resonator front end for exceptional selectivity, 

>100dBat x l2kHz,bestavailabletoday.Flut- 

te r -proof squelch. AFC tracks drifting xmtrs. y 

Xtalovenavail.Kitonly$138. / 

• R451 FM RCVR Same but for uhf. Tuned 
line front end, 0.3 uV sens. Kit only $138. 

• R76 FM RCVR for 10M, 6M, 2M, or 220. As above, 

but w/o AFC or hel. res. Kits only $118. Also avail w/4 pole filter, only $98/kit. 

• R110 VHF AM RECEIVER kit for VHF aircraft m 
or ham bands or Space Shuttle. Only$98. v 


. T51 VHF FM EXCITER for10M,6M,2M, or 
220MHz.2Wattscontinuous,upto3W 
intermittent. $68/kit. 

• T451 UHF FM EXCITER 2 to3 Watts. Kit only$78 
Xtal oven avail. 

• VHF & UHF LINEAR AMPLIFIERS. For either FM or SSB. Power levels 
from 10 to 45 Watts to go with exciters & xmtg converters. Several models. 
Kits from $78. 


NOW—FCC TYPE-ACCEPTED TRANSMITTERS & RECEIVERS AVAILABLE 
FOR HIGH-BAND & UHF. CALL FOR DETAILS. 


RECEIVING CONVERTERS 


LOW-NOISE PREAMPS 


MINIATURE PREAMPS 


Models to cover every practical rf & if range to listen to SSB, 
FM, ATV, etc. NF = 2dBor less. 

Antanna Racalver 

VHF MODELS ^ ££ 

Kit with Case $49 220 224 144 - 14 f 

....f,,,, », Q 222-226 144-148 

LOSS COSO $39 220-224 50-54 

Wired $89 222-224 28-30 

UHFM ODELS 

Kit with Case $59 435-437 28-30 

Less Case $49 432-436 144-148 

IS. J ZZl 432 436 50-54 

Wired $75 43925 61.25 


SCANNER CONVERTERS Copy 806 M Hz band on any scan¬ 
ner. Wired/tested ONLY $88. 


TRANSMIT CONVERTERS 


For SSB, CW, ATV, FM, etc. Why pay big bucks for a multi 
mode rig for each band? Can be linked with receive convert¬ 
ers for transceive. 2 Watts output vhf, 1 Watt uhf. 


For VHF, 
Model XV2 
Kit $79 
Wired $149 
(Specify band) 

For UHF, 
Model XV4 
Kit $99 
Wired $169 


Exciter 
Input Range 

28-30 

28-29 

28-30 

27-27.4 

28-30 

50-54 

144-146 

50-54 

144-146 


'Add $20 for 2M input 


VHF & UHF LINEAR AMPLIFIERS. Use with above. 
Power levels from 10 to 45 Watts. Several models, 
kits from $78. 



Hamtronics Breaks 
the Price Barrier! 


No Need to Pay $80 to $125 
tor a Ga As FET Preamp. 


FEATURES: 

• Very LowNose:0.7dB VHF,0.8dBUHF 

• High Gain: 13 to 20dB, Depending on Freq. 

• Wide Dynamic Range for Overload Resistance 

• Latest Dual-gate GaAsFET, Very Stable 


MODEL 

TUNES RANGE 

PRICE 

LNG-28 

26-30 MHz 

$49 

LNG-50 

46-56 MHz 

$49 

LNG-144 

137-150 MHz 

$49 

LNG-160 

150-172 MHz 

$49 

LNG-220 

210-230 MHz 

$49 

LNG-432 

400-470 MHz 

$49 

LNG-800 

800-960 MHz 

$49 


HELICAL RESONATOR 
PREAMPS 


Low-noise preamps with 
helical resonators re¬ 
duce intermod and 
cross-band interference 
in critical applications. 
12dBgain. 


Model 

HRA-144 
HRA-220 
HRA-432 
HRA-( ) 
HRA-( ) 




l Range 


143-150 MHz 
213-233 MHz 
420-450 MHz 
150-174 MHz 
450-470 MHz 



NEW 

MODEL 

LNW-144 

LNW-160 

LNW-220 

LNW-432 


GaAsFET Preamps with fea¬ 
tures similar to LNG, ex- 
5, cept designed for LOW 
jteju,® COST and SMALL 
ffllw SIZE: only 5/8"W x 
hZW 1-5/8L X 3/4H. Easily 
.mounts inside many 
^ radios. 


TUNES RANGE 

120-150 MHz 
150-200 MHz 
200-270 MHz 
400-500 MHz 


IN-LINE PREAMPS 


NEW 


GaAsFET Pre-| ^ T| 

amp with tea- H 

tures like LNG. • ■>».. ■ 

Automatically M 

switches out of line dur- --- ™ 

ing transmit. Use with base or mobile 
transceivers up to 25W. Tower mtg hdwr incl. 


MODEL 

LNS-144 

LNS-160 

LNS-220 

LNS-432 


TUNES RANGE 

KIT 

WIRED 

120-150 MHz 

$68 

$98 

150-180 MHz 

$68 

$98 

200-240 MHz 

$68 

$98 

400-500 MHz 

$68 

$98 


ACCESSORIES 


• MO-202 FSK DATA MODULATOR. Run up to 
1200 baud digital or packet radio signals 
through any FM transmitter. 

• DE 202 FSK DATA DEMODULATOR 

• COR-2 KIT With audio mixer, local speaker 
amplifier, tail & time-out timers. 

• COR-3 KIT with “courtesy” beep”. 

• DTMF DECODER/CONTROLLER KITS 

• AUTOPATCH KITS. Provide repeater auto¬ 
patch, reverse patch, phone line remote 
control of repeater, secondary control. 

• CWID KITS • SIMPLEX AUTOPATCH 


• Send $1 for Complete Catalog 

(Send $2.00 or 4 IRC’s for overseas mailing) 

• Order by phone or mail • Add $3 S & H per order 

(Electronic answering service evenings & weekends) 

• Use VISA, MASTERCARD, Check, or UPS COD. 


hamlromcs, me. 

65-E MOUL ROAD • HILTON NY 14468 
Phone: 716-392-9430 Ham ironic s* is a registered trademark 















QUALITY ETCHED PC BOARDS 
IN LESS THAN 5 MINUTES. 



Convenient economical, high quality production of I2"xl2" 
panels is obtained using Kepro's Bench-Top Spray Etcher, only 
$765. Kepro-the one stop source for all your Prototype and 
Short Run PCB needs. 



Kepro Circuit Systems. Inc 

Write for full line catalog or call 
I-B00-32S-3878 • 1-314-343-1630 (Missouri) 

630 Axminister Drive • Fenton, MO 63026-2992 


GET YOUR 

COMMERCIAL LICENSE 



AMECO has the only books available written for the 
FCC administered General Radiotelephone and 
Marine Radio Operator Permit. General electronic 
theory is fully covered in the Commercial Radio 
Operator Theory Course, cat. #15-01. Two Q&A 
books cover the specific requirements for the FCC 
administered exams; Element 3, for the General 
Radio Telephone License, is contained in cat. #9-01 
and Elements 1 and 2, for the Marine Radio Opera¬ 
tor Permit, are covered in cat #8-01. Fully up-to- 
date and revised per the current FCC exam syl¬ 
labus. 

15 01 Commercial Radio Operator Theory Course $8.95 
9-01 Q&A Element 3 General Radio Telephone $5.95 
8-01 Q&A Marine Radio Operator $3.95 

Please include S3 50 shipping and handling 

Ham Radio s Bookstore 

Greenville, NH 03048 
1-603-878-1441 


DO YOU 
KNOW 
WHERE 
TO FIND 
REAL 

BARGAINS 


ham gear 
COMPUTERS 
SOFTWARE 

I SCANNERS • OPTICS 
TEST EQUIPMENT 
MICROWAVE 
satellite 
audio VISUAL 
new PRODUCTS 
COMPONENTS • KITS 
ANTIQUE ELECT 
PUBLICATIONS 
_^NS « SERVICES 


on NEW and USED 
ELECTRONIC Equipment? 

You'll Find Them 
in the Nation's No. 1 
Electronic Shopper Magazine 

NUTS & VOLTS 

Now in Our 5th Year 

Nuts & Volts is published MONTHLY and features: 

NEW STATE-OF-THE-ART PRODUCTS • 
SURPLUS EQUIPMENT • USED BARGAINS 
• LOW COST AD RATES • PRIVATE AND 
COMMERCIAL CLASSIFIEDS • NATIONAL 
CIRCULATION • NEW PRODUCT NEWS 
SECTION • AND A FREE CLASSIFIED AD 
WITH YOUR SUBSCRIPTION 
SUBSCRIPTION RATES 

□ One Year - 3rd Class Mail.SI0.00 

C One Year - I st Class Mail. $15.00 

□ One Year - Canada & Mexico (in U S. Funds) Si8.00 

□ Lifetime - 3rd Class Mail (L/.S. Only) .S35.00 

ORDER NOW! 


SEND 


□ CHECK 

□ VISA 


□ MONEY ORDER 

□ MASTERCARD 


NUTS & VOLTS MAGAZINE 
P.O. BOX 111 l-H 
PLACENTIA, CALIFORNIA 92670 
(714) 632-7721 


Card No _ 

Exp Date _ 


IF YOU’RE INTO ELECTRONICS, 

THIS MAGAZINE WILL SAVE YOU MONEY! 

Dealer Inquiries Invited 


Tell ’em you saw it in HAM RADIO! 
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all 


EDGE 

CONNECTORS 

ALL ARE 1.56 SPACING. 


22/44 EDGE CONNECTOR 
PC style $2.00 each 

10 for$18.00 

22/44 EDGE CONNECTOR 

solder lug s f yle $2.50 each 
28/58 EDGE CONNECTOR 
PC style $2.50 each 

10 for $22.00 

36/72 EDGE CONNECTOR 
PC style $3.00 each 

43/86 EDGE CONNECTOR 
PC. style $4.50 each 

TRANSISTORS 


2N706 

2N2222A 

PN2222A 

2N2904 

2N2904 

2N2905 

MJ2955 

2N3055 

PM010K40 

TIP 121 

TIP 125 


4 for $1.00 

3 for $1.00 

4 for $1.00 
3 for $1.00 
3 for $1.00 
3 for $1.00 

$1.50 

$ 1.00 

$ 1.00 

75* 

75* 


TRANSFORMERS 


5.6 votta (a 750 ma. 
6 volts (a 150 ma. 
6.3 volt Ca 600 ma. 
12 V.C.T. <n 200 ma. 
12 V.C.T. Co 400 ma. 
12 V.C.T. (a 1 amp 
12 V.C.T. (ft 2 amp 
12 V.C.T. <?/ 4 amp 
18 volts (U 650 ma. 
24 V.C.T. Co 200 ma. 
24 V.C.T. Co 1 amp 
24 V.C.T. (o 2 amp 
24 V.C.T. (a 3 amp 
24 V.C.T. Co 4 amp 
36 V.C.T. Co 135 ma. 


WALL 

TRANSFORMERS 



info 120 vac 
outlet 


4 VOC @ 70 ma. 

6 VAC® 500 ma. 

6 VDC @ 750 ma 
9 VDC @ 500 ma. 

12.5 VAC @265 ma. 

18 VAC Co 18 VA and 
8.5 VAC Co 1.28 VA 

24 VAC® 250 ma. 

MULTI-VOLTAGE @ 500 n 
3,4Vj,6,7Vj,9 or 12 VDC 


MINI-BOX 


FUSES 


3AG (AGC) SIZE 

1. l‘/3, 2. 2>/2. 3. 4. 5. 6 AMP 

GMA SIZE 

1. 2. 3, 4. 5 AMP 

5 of any ONE amperage 75<f 



SOUND 

AND VIDEO MODULATOR 
FOR T.l. COMPUTER 


Ti # UM1381-1. Designed for use with T.l. com¬ 
puters Can be used with video sources Built-in 
A/B switch Channel 3 or 4 selection switch 
Operate on 12 vdc. Hook-up diagram included 



CAT# AVMOD WERE $10.00 


SPECIALS MICRO-CASSETTE MECHANISM 


1 AMP 50 VOLT DIODES 

IN4001 TAPE AND REEL 

100 for $4.50 
1000 for $30.00 

SOLDER TAIL I.C. 
SOCKETS 

24 PIN 10 for $2.50 

100 for $22.00 
1000 for $200.00 


‘SPECIAL PRICE* 
TRANSISTOR 

plastic transistor 
PN3569 TO-92 N.P.N 

100 for $8.00 
1000 for $60.00 

LARGE QUANTITIES 
AVAILABLE 


Micro-cassette tape transport for 
Standard MC60 or MC45 
micro-cassettes. 3 Vdc operation 
Contains: drive motor, belt. head. 
capstan, pinch wheel and other 
components. 3 1 / 2 " X 2 1/4" X 5/8" 1 

CAT# MCMEC $3.00 each 10 for $27.50 



NEW T.l. KEYBOARDS. Originally 
used on computers, these key 
boards contain 48 S P.S.T.mecn 
anical switches. Terminates to 
15 pin connector. Frame 4” x 9' 
CAT #KP-48 $6.50 each 
2 for $11.00 


COMPUTER C % 
GRADE [ 

CAPACITORS | 

2,000 mfd 200 Vdc _U* 

1 3/4" x 5" high $2.00 

6,400 mfd. 60 Vdc 
1 3/8" x 3 3/4" high $2 50 
9,700 mfd. 50 Vdc 
1 3/8" x 4 1/2" high $3 00 
31,000 mfd. 15 Vdc 
1 3/4" x 4" hiijh $2.50 

50,000 mfd. 40 Vdc 
3" x 5 3/4" high $4 50 

66,000 mfd. 15 Vdc 
3" X 3 3/4" high $3.00 

60,000 mfd. 40 Vdc 
3" x 5” high $3.50 

66,000 mfd. 15 Vdc 
3 * x 3 3/4" high $3.00 
86,000 mfd. 30 Vdc 
3" x 5 1/4“ high $3.50 

5,500 mfd. 30 Vdc 
1 3/8" x 3 1/2" high $100 
5,900 mfd. 30 Vdc ^ 

1 3/8" x 2 1/4" high $ 1 .00 * 

9,300 mfd. 50 Vdc £ 

2" x 4 1/2" high $100 ' 

18,000 mfd. 10 Vdc & 

1 3/8" x 2 5/8" high $100 ^ 

48,000 mfd. 10 Vdc 

2 1/2" x 3 1/4" high $1.00 L: 

100,000 mfd. 10 Vdc £ 

2 1 / 2 " x 6 “ high $100 

185,000 mfd. 6 Vdc C ' : 

2 1/2“ x 4 1/2“ high $1.00 


TI SWITCHING POWER SUPPLY 

Compact, well-regulated switching power supply f 
designed to power Texas Instruments computer SUo 

equipment. 

INPUT: 14 - 25 vac @ 1 amp 
OUTPUT: * 12 vdc @350ma. 

i 5vdc@1.2amp ! 

— 5 vdc @ 200 ma. ■ £ 

SIZE: 4% x 4 W x 1 Vsr high S5.00each £ 




13.8 VDC REGULATED POWER SUPPLY 

///////Ww/A These are solid state, fully regulated 13 8 vdc 
///////////mM P° wer supplies Both feature 100% solid state 
/ 'torn construction, fuse protection, and L.E D power 

' MM indicator. U L listed 

IBH5, ® W 2 *mp constant, 4 amp surge $18.00 each 

/ 3 amp constant, 5 amp surge $25.00 each 


4PDT RELAY (Sgjn 

14 pm KH style 0Hy| ' ' 

3 amp contacts . Illi l J 

USED but fully Erjlp 

tested $1.70 each 

Specify coil voltage desired 
Either 24 vdc or 120 vac 
LARGE QUANTITIES AVAILABLE 
SOCKETS FOR KH RELAY 
75* each 

RECHARGEABLE 
NI-CAD BATTERIES! 


Heavy-duty black 
phenolic project box with cover and 
screws. 2 W X IV 2 " X V/i“ 



Designed to provide a steady • 5 
vdc < 8 > 240 ma from a battery 
supply of 3 5 to 6.25 volts 
27.6” * I'/ir* I’Vis" 

$1.50 each 


LOS ANGELES. CA STORE 
905 S Vermont Ave 
213 380-8000 
VAN NUYS, CA STORE 
6228 Sepulveda Blvd 
818 997-1806 


MAIL ORDERS TO 

PO BOX 20406 

Los Angeles. CA 90006 

TWX 5101010163 ALL ELECTRONIC 
EASYLINK MBX 6 2 8 87748 



AAA SIZE 1.25V 500mAH $1.85 
AA SIZE 1.25V 500mAH $1.85 
AA with solder tab $2.00 

C SIZE 1 2V 1200mAH $3.50 
D SIZE ) 2V 1200mAH $3.50 

UNIVERSAL CHARGER 


2K10 TURN 

MULTI-TURN POT 
-» SPECTROL 

fr —■ #MOD 534-7161 

$5.00 EACH 


BUZZER 

x. 

S Star #SMB-06L 
I 6 vdc 

/ TTL compatible. 

$1.00 each 
' 10 for $9.00 


Etri$# 99XM182 low 
noisefan Measures 
3 H square x 1 deep 
21 cfm. 23 db. 1700 rpm 

SPECIAL PRICE . . $12.50 each 


± 12 Vdc or 24Vdc POWER SUPPLY 


DELTRON M00EL QD12/15-1.7 
Dual plus and minus 12Vdc open 
frame power supply Can be used as 
24Vdc@ 1.5 amp INPUT: either 
115 Vac or 230 Vac 
Fully regulated computer grade supply 
7" x 4%" x 2%" 

$12.50 each 10 for $110.00 


220 Vac 
COOLING FAN 

ROTRON# arz - 

mx7?a3 h/dixi 

Muffin XL 
220 Vac 



RELAYS 

10 AMP SOLID STATE 

CONTROL 3 -32 vdc 
LOAD ]A0 vac 10 amp " 

SIZE. 2H-* Ti-v V -Kl j 

*9.50 EACH 10 FOR $90.00 

ULTRA-MINIATURE 

5 VDC RELAY 

Fujitsu # - , 

FBR211NED005M20 rnT 
High sensitivity Ife 7 S 

COIL: 120 ohms | 

CONTACTS: 1 amp 
Mourns in 14 pin DIP socket 
$1.25 each 10 for $10.00 

MINIATURE 

6 VDC RELAY 

Aromat #RSD- 6 V cs-ssrx 
Super Small 

S PD T. relay nI L m! 

GOId colbait tTTT 

contacts rated 

1 amp @ 30 vdc. Highly sensitive. 
TTL direct drive possible 1 20 ohm 
coil 

Operaie from 4.3 - 6 vdc. 

COIL: 120 ohms $1.50 each 
P/.I 7,.' 10 for $13.50 

13 VDC RELAY 

CONTACTS S PN C. MBS 
10 amp @ 120 vac 
E nergi 2 e coil to 

open contact Pr* 

COIL 13 vdc 650 ohms 

SPECIAL PRICE $1.00 each 


TWO WIRE 

6 18/2 SPT -1 flat 3 for $1.00 
6 18/2 SPT -2 flat 2 for$1,00 
6 16/2SJT round $1.25each 

THREE WIRE 

6 18/3 Mat $1.50 each 

8 18/3 round $2.00 each 

7CONDUCTOR 
RIBBON CABLE 


Mullin XI / 

220 Vac I |'J* l y /g 

4 1/8" square -tMJ 

melal frame fan 

CAT* CF-220 $6.50 ea 
10 for $60 00 / 100 for $500 00 

QUANTITIES AVAILABLE 


3V Z SPEAKER 

E 8 ohm 

impedance. 

Full range 

8 oz magnet 
4 diagonal 
nounting centers. 

$2.50 each 10 for $20.00 

SPRING LEVER 
TERMINALS 

Two color rj-S- 5 

coded . * 

terminals on a 0 fgifS « 

sturdy 2 %"x 

3%'bakeiite „ 0 o 

plate 

Great for speaker enclosures or 
power supplies. 

7S* EACH 10 for $6.00 


MINIATURE TOGGLE SWITCHES 

ALL ARE RATED 5 AMPS @ 125 VAC 
S.RD.T. . S.RD.T. 0 S.RD.T. 

(on-on) Ij (on-on) JL (on-off-on) 

PC. style fll Solder lug 1 Solder lug 

non-threaded ril/\ terminals. terminals ij 

bushing. $1.00 each FT* $1.00 each e 

75* each t-tfjr’ 10 for$9.00 10for$9.00 * 

10for$7.00 100for$80.00 w 100for$80.00 


3/4" long X 1/8" dia. Flash 
tube designed for use in 
compact camera flash units. 
Ideal for experimentors. 

CAT# FLT-I 2 for $1.00 


S.RD.T 

(on-off-on) 

PC. style 
non-threaded r 

bushing ■ 

75* each V 

10 for $7.00 T 


S.RD.T. 

(on-on) 

PC lugs 
threaded f 
bushing. I 

$1.00 each | 
10 for $9.00 u 


terminals. nS 

$2.00 each K! 
10 for $19.00 tit 

100 for $ 180.00 




STANDARD JUMBO 
DIFFUSED T 1-3/4 

RED 10 for $1.50 

100 for $13.00 LJ 
GREEN 10 for $2.00 fl 
100 for $17.00 II 
YELLOW 10 for $2.00 11 

« 100 for $17.00 j I 

f FLASHER LED 

5 volt operation 
# red jumbo T 

II size $ 1.00 each 

I I NEW GREEN FLASHER 

II CAT # LED-4G $100 

BI-POLAR iurn §°J r *t.70 e 

LED HOLDERS _ „ 


Will charge 4-AA, C. D, or AAA 
ni cads or one 9 volt ni-cad at 
one time. 

$11.00 per charger 


Two piece holder Q 

for jumbo LED 

10 for 65* 100 for$5.00 

CLEAR CLIPLITE 
LED HOLDER 

Make LED a fancy 
indicator. Clear 

4 for $1.00 


TOLL FREE ORDERS ONLY QUANTITIES LIMITED 

1 800 826 5432 MINIMUM ORDER $10.00 

(ORDER ONLY) USA: $3 00 SHIPPING 

(IN CALIFORNIA 1 800 258 6666 ) FOREIGN ORDERS 
ALASKA HAWAII, INCLUDING SUFFICIENT| 

OR INFORMATION SHIPPING 

(213)380 8000 NOCOD 1 CALIF RES ADD 6 ' 2 % 


D.RS.T. LIGHTED 
ROCKER SWITCH 

115 vac lighted rocker. .7 
snap mounts in 

Vxl v B hole ( 0 /^ f 

Orange lens 16 amp 'J\l 
contact. LrflXJ 

$1.50 

MINI-PUSH BUTTON 

S.PS.T. momentary _ 
normally open W 

Va" bushing. A 

Red button 

35* each O 

10 for $3.00 Ot) 

f^]SNAP ACTION 
SWITCH 

Cherry elect #E-21. N O or N.C. 
0.1A contacts Suitable for alarms 
and other low energy circuits. 

IVe lever. 

45* EACH 10 FOR $4.20 

ROTARY ACTION 
MICRO 

OMRON »C-5G3-C41 
Clockwise action micro NjejSSPiy 
used in coin operated 0 
mechanisms and low torque 
operations 

RATED: 5amps@ 125 Vac. 

$1.25 each 10 for $11.00 

LARGE QUANTITIES AVAILABLE 


More Details? CHECK-OFF Page 142 
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sporadic-E propagation 

From May through September the 
overhead sun fills the lower ionosphere 
with ions that support short-skip 
propagation, even multiple short skips. 
The geomagnetic field clusters these 
ions into cloud-like patches known as 
sporadic-E. These patches form a thin 
layer of intense ionization about 60 
miles (100 km) above the Earth. 

A patch gives a strong, mirror-like 
signal reflection over skip distances of 
600 to 1200 miles (1000 to 2000 km). 
Signals remain strong for about half an 
hour, up to a couple of hours after the 
onset of the first strong signal. 

Station location determines how 
strongly the sunspot/geomagnetic dis¬ 
turbances affect sporadic-E propaga¬ 
tion, with mid-latitudes the least 
affected and equatorial and polar paths 
the most affected. The best locations 
for these E s openings are in the North¬ 
ern Hemisphere from June through 
September and in the Southern Hem¬ 
isphere during their summer, Decem¬ 
ber through March. The best E s is on 
either side of the geomagnetic equa¬ 
tor; it's especially good where the 
geomagnetic equator is furthest from 
the geographic equator. These special 
areas are Southeast Asia in the North¬ 
ern Hemisphere and South America in 
the Southern Hemisphere, with the 
former the better of the two. 

The highest frequency propagated 
by E s occurs at local noon, following 
the sun across the sky. However, the 
highest probability of occurrence is 
near sunrise and again around sunset. 


Garth stonehocker, koryw 


These two characteristics of E s affect 
short-skip openings differently. Open¬ 
ings on the higher-frequency bands 
occur around local noontime; the 
lower bands tend to have openings 
near sunrise and sunset. 

Most of us don't live in the special 
areas. The maximum E s frequencies 
around the mid latitudes are 8 to 9 
MHz. With the oblique factor of 5 for 
a 2000 km maximum-hop, the E S -MUF 
becomes 40 to 45 MHz (almost 6 
meters). So while the 10 and 6 rrieW 
bands have a good probability of open¬ 
ing up, 2 meter openings are rare 
indeed. 

last minute forecast 

The second and third weeks of May 
are expected to be the best for the 
higher frequency daytime bands, 10 to 
30 meters. The solar flux 27-day vari¬ 
ation should be maximum during those 
weeks. The lower frequency bands for 
daylight, short-skip, and nighttime DX 
are expected to be best the first and 
last weeks. Disturbed periods are pos¬ 
sible around the 10th and 21st, with 
MUFs down 15 to 20 percent on the 
first day of the disturbance. 

Of interest to moonbounce DXers, 
the lunar perigee occurs on the 24th. 
The full moon occurs on both the 1st 
and 30th of this month. The Aquarid 
meteor shower, of interest to meteor- 
scatter and meteor-burst DXers, peaks 
between May 4th and 6th, with rates 
of 10 to 25 per hour for the northern 
and southern hemispheres, respec¬ 
tively. 


band-by-band summary 

Six meters will provide occasional 
openings to South Africa and South 
America around local noontime by 
short-skip E s . 

Ten meters will be open to the south¬ 
east for a short period before local 
noon; to the south at noon and to the 
southwest after noon. Openings will 
last longer when the solar flux is at a 
maximum. 

Fifteen and twenty meters, almost 
always open to some part of the world, 
will be the main daytime DX bands. 
Twenty meters should stay open on 
long southern paths into the night, 
though 15 will drop out in the late 
afternoon. Operate on 15 first, then 
move down to 20 meters later. DX is 
5000 to 7000 miles (8000 to 11,300 km) 
on these bands. There may be some 
one-long-hop transequatorial propa¬ 
gation. 

Thirty and forty meters are both day¬ 
time and nighttime bands. Intermedi¬ 
ate distance operation, 1000 to 1500 
miles (1600 to 2400 km), in any direc¬ 
tion, is considered daytime DX. Night¬ 
time DX on these two bands may be 
expected to occur over greater dis¬ 
tances than on 80 meters and, like 80, 
will follow the darkness path across 
the sky. Signal strength and distances 
covered are lower on days of high solar 
flux values. In addition, no 30-meter 
openings will take place during the 
predawn hours on the morning after 
these high radio flux values. 

Eighty and one-sixty meters will exhibit 
short skip conditions during daylight 
hours and lengthen for DX near dark 
when the QRN isn't bad. Eighty meters 
will open to the east just before your 
sunset, swing more to the south as 
midnight approaches, and end up in 
the Pacific areas during the hour or so 
before dawn. (One-sixty opens later 
and ends earlier.) 
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The italicized numbers signify the bands to try during the transition and early morning hours, while the standard type provides MUF during 'normal" hours, 
‘Look at next higher band for possible openings. har 
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- NEMAL ELECTRONICS M 

Your Authorized 
Distributor For 

INTRODUCTORY SALE! 


Balden 

Nemal 


Par 

No. 

No. 

Description 

10011. 

8214 

1102B 

RG8 /U Foam 96% 

J4500 

8237 

1100B 

RG8/U Poly 96% 

39.00 

8241 

1500B 

RG59/U Poly 96% 

13.00 

8267 

1130B 

RG213/U Poly 96% 

53.00 

9269 

1600B 

RG62A/U Poly 96% 

15.00 

8216 

1450B 

RG174/U Poly 96% 

12.00 

9913 

1180 

Low Loss 50 Ohm 

46.00 


OTHER QUALITY CABLES 
Nemal Par 

No. Description 100 (t 

1110 RG8X 95% Shield (mini 8) 15.00 

1130 RG213/U Mil Spec. 96% Shield 34.00 

1140 RG214/U Mil Spec.-Silver 155.00 

1705 RG142B/UTellon -Silver 140 00 

1310 RG217/U5/8" 50Ohm Dbl. Shld 80.00 

1470 RG223/U Mil Spec. -Silver 80 00 

ROTOR CABLE — 8 COND. 

8C1822 2-18 Ga., 6-22 Ga 19 00 

SCI620 2-16 Ga., 6-20Ga. Heavy Duly 34 00 

HAROLINE — 1/2” 

FXA12 Smooth Alum w/black jacket 79.00 

FLC12 Corrug'd. Copper (EQ. Heliax LDF) 159.00 

CONNECTORS - MADE IN U.S.A. 
NE720 Type N tor Belden 9913 

PL259 Standard Plug lor RGB. 213 

PL259AM Amphenol PL259 

PL259TS PL259 Teflon/Silver 

UG21D Type N tor RGB, 213,214 

UG175 Adapter lor RG58 


Call or write tor complete Price List cooaddS20O 

Shipping: Cable — S3 00par 100II Florida Residents addSf. 

Connectors — and 10%. S3.00 minimum Orders under S20 Add S2 Handling 

Hemal's new 32page Cable 4 Connector Selection Guide now available at 
no charge with orders ot SSO or more or at a cost ot S* 00 individually 


NEMAL ELECTRONICS 

12240 N.E. 14th Ave , Dept O , Miami. FL 33161 
Telephone (30%) 8933924 
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RECEIVE 
THIS LCD 
CALENDAR 
CLOCK FREE 
WITH YOUR 
SUBSCRIPTION 


WHAT’S RE ALLY 
HAPPENING 
IN HOME 
SATELLITE 
TV? 




THE HOME 
SATELLITE 
TELEVISION 
MAGAZINE 

A monthly of 100-plus pages—has everything you 
need to know about where to find equipment, how to 
install it, system performance, legal viewpoints, and in¬ 
dustry insights! With your subscription to STV " you will 
receive a FREE LCD Calendar Clock 

• Only $19.95 per year (12 monthly issues) 

• $1.00 for sample copy 


IF YOU HAVE 


hot 

P *ESSW 


BRAND NEW 
JUST RELEASED 


ARRL 1986-87 
Repeater Directory 

• Fits in your shirt pocket 3-1/4" x 5-1/4" 

• Over 10,000 listings from 28 MHz to 10 GHz 

• Latest info on all repeaters 

Also includes CTCSS (PL) tone chart, VHF/UHF 
and Repeater Advisory committee addresses, spe¬ 
cial mode repeaters (packet and ATV,) band plans, 
repeater operating practices, ARRL Frequency Co¬ 
ordinators, and Special Service Clubs. 

AR-RD86 Softbound S3.00 

Please add $2 00 lor shipping and handling 


ham m . 

radio .. . 

Greenville, NH 03048 


BOOKSTORE 

(603) 878-1441 


The best in satellite programming! Featuring: ★All 
Scheduled Channels ★Weekly Updated Listings 

• Magazine Format ★Complete Movie Listing ★All 
Sports Specials ★Prime Time Highlights ★Specials 
Listing and ★Programming Updates! 

• Only $45.00 per year (52 weekly issues) 

• 2 Years $79.00 (104 weekly issues) 

• $1.00 for sample copy 


Visa " and MasterCard ” accepted (subscrip¬ 
tion orders only). All prices in US funds. Write 
for foreign rates. 

Send this ad along with your order to: 

STV®/OnSat® 

P.O. Box 2384—Dept. HR • Shelby, NC 28151-2384 

SUBSCRIPTION CALLS ONLY 
TOLL FREE 1-800-438-2020 
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THE FIRST NAME IN 
ELECTRONIC TEST GEAR 


ALL OSCILLOSCOPES INCLUDE 2 PROBES 


TERMS • jotijlicllon guaranteed • nomine lor 10 days. II Ml pleased return in 
original lorm lor relund • add OS lor shipping and Insurance Id a maslmuni ol 
SIO 00 • overseas add 15'• lor surface mall • COO add S2 50 |C00 in US* onlyl 
• orders under SIS 00 add SI 50 • NY residents add 7', sales las • 90 day parts 
warranty on all kits • l year pans 0 labor warranty on all wired units 

=. = =^==== RAMSEY ELECTRONICS. INC. 
RA"="5£ Y 2575 Baird Rd. 

= - == = r:££=r== = Penlield. N.Y. 14626 


ACCESSORIES FOR RAMSEY COUNTERS 

Telescopic whip antenna—BNC plug .. $ 8 
High Impedance probe, light loading . . 16 

Low pass probe, audio use. 16 

Direct probe, general purpose use. 13 

Till bail, lor CT-70,90,125 . 3 


TELEX 466735 RAMSEY Cl 


35 MHz DUAL TRACE OSCILLOSCOPE 


A heavy duty and accurate scope for service 
as well us production use Features include 

• wide frequency bandwidth • optimal sen 
sitivity • extremely bright display • delayed 
triggering sweep • hold oft • ALT tngge • 
single sweep • TV sync • ^>X magnification 

• XY or XY£ operation • HP LF ntnse 
reduction 

3500 Dual Trace Oscilloscope 

$ /k 9 5 include* 2 high 

“T 9 quality probe* 


IFF Save 5 30 on the 

RAMSEY 20MHz 
Dual Trace 
^ Oscilloscope 

• Unsurpassed quality at an 

unbeatable price the 
^ Ramsey oscilloscope conv 

- pares to others costing 

hundreds more Features 
include a component test 
inq circuit for resistor. 

TV video sync filter • wide band 
• Iront panel trace rotatur • Z a*ts 
«r supply • built-in calibrator • 

| Q ft h| gh quality hook on 
' probe* included 


15 MHz DUAL TRACE PORTABLE OSCILLOSCOPE 

Ideal tor lield/bonch applications this 
scope can display up to i f > MHz signals 

S I .1 internal battery pack allows up to 2 

W Tj, ' hours operation on .1 single charge 
It-’ • Features include • built in battery 
•—mm charger • SX horizontal magnification 
• fiigh brightness CRT • front pane 
trace rotator • internal rechargeable 
se _ m -w L pack 

• * 9 -*• 12500 Portable Oscilloscope 

IS /I Q 9 5 indudvt 3 n.gi> 

• "T 9 quality probe* 


NEW RAMSEY 
1200 VOM 
MULTITESTER 


H RAMSEY D-4100 
COMPACT 

MULTITESTER 

Compact sized reliability and accuracy 
This LCD digital mulhtester easily tits m 
your pocket you can take it anywhere 
It features full overload protection • 3 
digit LCD readout • recessed input 
Kicks • safety probes • diode check 
function • 2000 hours battery life 

^9995 «•»» *nd 

As mm bailer y included 


Check transistors, diodes and LEDs 
with this professional quality meter 
Other features include docibol scale • 
20K volt metering system • mir 
rored scale • polarity switch • 20 
measuring ranges • safety probes • 
high impact plastic case 

$ 4 Qk Q 5 4rid 

I 9 ballory included 


MINI-100 FREQUENCY COUNTER 

Ind 1 apabrlrlrot ot ' OuntOTS COttHIQ IwiCV 4* mm h • 
imp H i • >•<’)• wm itivoty • towi urrerit drain • very ai ■ urate 
leading zero blanking • field or »r»op u*e • t MH/toSOOMHX 
range • diode plain led • ' d'(|t display 


BATTERY CHARGER NICAO BATTERIES 
AND AC ADAPTER INCLUDED 


MINI KITS-EASY TO ASSEMBLE. FUN TO USE 
BEGINNERS & PROS WILL HAVE A GREAT 
TIME WITH THESE KITS 


Color Organ 

See music come 
alive' 3 different 
lights flicker with 
music One light 
eiich fot high 
mid range and 
lows Each mdi 
vdually ad|usf 
able and drives up 
!u 300 W runs on 
t tO VAC 
Complete kit. 
ML t 
SB 95 


• 

3 Irequtmcy range* oatr. with p»e .imp • dual 

•H iocidbU. J,in-iin* • gate activity <mhi aii>' • 
50mV & 'SO Mm; typ.cal wi'i'i.y ly • w.d.. l>t 
dt.eru » range • 1 ppm jt i ..i.u y 

*119 95 sassr* 

Cl TO kit SM.M 

Beamed pack «94 


IIh* »tH»*t wrrsatrle »o« kt* than S300 feature* J 

• • 

ttiiviiy • to MH/ timebasa lor WWV calibration 


FM 

MINI 

MIKE 


Super Skuth 

a super m 1 • laa m p 
tin which will p<* up 4 
pwnaiop.it 15 teet* Gloat 
I to# monilo'ing bat y « 
•oom or a* oeneral pur 
pov amplifier full .VI 
imj output nmsonf> lo 
IS volt* u«M a 45 ohm 
speaker 

Compudr k.r HN <J 

ISh 


Led BUnky KH 

A greet altentiun gel 
tei whw.h .illi'ft jH Iy 
Hasher* ? |umbu L ED* 
IHo far name budget 
b a 1 1 a n* earning 
pane* toyhti anylbmg' 
hunt on 3IO IS volt* 
Complete kd DL ’ 
MBS 


wired include* 
AC adapter 


A I|H>#high p'.'lrjrm.-irci'tM Win 
k»> nuke k if Transmit* a Itabto 
t'fjrval up to 300 yards with **«:**p 
iwj'Mt iiudii > au.it.iy by meant <»* *1* 
built m rler.tml mtfcn Kit inc.tudvt 
ca*4- mike on-oft twilt b antunna 
hull»'iv andSuper instructions thit 
o* da* himtl iin*l available 
»M IKU S14 9S 

f M • Wmod and letted 19 9S 


Cl SOkti 

RA t lotmvw adapter kot 


CPO-1 

Runs on 3 t? Vdc 1 wall out t KH2 goi-1 lor C 
l Alaim Audio Oscillate* Complete- fcil l 


Whisper Light Kit 

An interesting kit small mike 
pick* up toumjt and convert* 
thom In light the louder the 
sound I tin bnghli'i the light 
lot hide* mike, conliol* up to 
MX) W Mini, uii I K) VAC 

Complete ki| Wl t 

MH 


/ — - 

de' -r a '.nip. eC Al/*^ 
I .fl'd # vali.fi--. 4<*' /ktljr 

« J 

range via TO turn pot voltage ••■gu 
laleon S67 IC liwtut r-11 touch 
tune bunt detection • SK elt 
Can alto be used .it a 'table tone 
'•iirodor Runt on S to 12 rob* 
Comf4«>lc k.| ID I SS 94 


FM Wuete** Mrk« Kit jl 

I... .null I*. X*. lo* ifjM’ 
,u . • M ht „irlL4lM in 
i iru-. any type I 
•ink,- Runs on 3 to MV type I M Z 
tun added feomulivu miki* piuam(i 
ttagr* 

»f.‘ 1 All S3 9S I M / Kit S4 9S 


PR-2 COUNTER PREAMP 


Piofetsianul quality at a hobbyist piice Tea 
lure* include 26 d*llninn| iange* and S tunc 

• • 

$ ^ 4 Q 5 wired include* 

I I 9 AC adaptei 

DM ZOO kii S99 9S 

MP 1 probe tel_ 4 95 


The f’W 2 it 'deal tor meatu'iog weak signal!. 

I ..... o*i 111 • j. || t.,1 ■ inllm.j Ilf • t.M. 

feieivet tv preamp 

$ Q 5 wired include* 

■T *T AC adaptor 


Siren Kil 

FVodi.ce* upwani and rtnwnward 
w.ul (ha'aclentlic ol a p>ili<:r 
mien S Wpe.ib audm untpul runt 
on .1 TS »r»ll* utat ) 4S .>hm 
speaker 

Complete k.I SM-.t S2 9S 


Mad Blaster Kit 


Universal Timer Kil 

Pn/vKIet llie tM«u parti and PC 
boa'd roguirad to provide a soune 
qt precision liming and pulse 
get ■eraioon Ua«t 555 timer tC and 
»nr nde*. a range ot parts Ini most 
tim-MO nwh 

UT S Kit SS 95 


PitrducetlOUDeai shattering and 
altentian grttmq siren like sound 
Can supply up In IS wait-. <•♦ 

• ipnukiousdiidiM RumonB 1SVOC 


PS-10B 1.5 GHz PRESCALER 

F itends the range ol your pretenl counter to 
1 S GHz • ? stage preamp • divide by 1000 or 
ruitry • *upe> sensitive (50 mV typical) • BNC 
vonnectors • t GHz *n I MHz out • drives any 
counter « g. 

PS 10-B Prescaler * / 9 y:> 

WU .arlWlM aC MtofOir 


Power Supply Kit 

Complvltt triple regulated power 
supply provides variable 6 to 18 volt* 
at200maand 'Sat t Amp Eacellent 
load regulation good tillering and 
small size Less lrar»stom*e»* 

5 Z* Q 

74 VCT Complel. kit PS JLT O 


the PS-7 •* twndy lor fugti resolut<ori audio 
resolution measurements muHipliPt Up m Ire 
Quency • great lor PL tone me**uremenl* a 
multiples by to uf Ido • 0 O’ m; roaotutron & 
built m Signal preamp.conditioner 

S/1 nqs wired 


Srnqi w Cl*ts C power amp leaiums B times power gam i w 
•n lor 8 out ? W in tor IS out 4 W >*■ lor 30 out M-i. output 
of 35 W mcrediMe value complete with all parts less case 

$9 095 

PA-1 30W p*t ampkit mm 

T R • nr sensed t ft relay kit 695 


More Details? CHECK OFF Page 142 
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HAM RADIO MAY SHOWERS BOOK FLYER 

—SOFTWARE— 


C 64 


CD 


RF NOTES - IBM-PC VEl *SlON AVAiLARi c 

by John Simmons, W6MOI 

NF Notes Vol t is now available toi the Commodore C 64 
home computer 

Volumes contain programs written by Rf consulting 
engineers that answer a number ol very important olten 
asked questions IBM PC version written in Basic A and 
fully menu driven Graphics card and 128K memory 
required 
Volume t 

Contains dfi conversions to convert voltage current or 
power levels to dB dBm conversions convcits voltages or 
power levels to dBm and dBm to voltage or power I'SkVF? 
ran illations calculates VSWR and return loss when both 
lellected and incident powers are known Filter desrnn 14 
dillercnt litter configurations including schematics (6 low 
pass 4 high pass ? hand pass and 2 band elimination cit 
cuds Basic Mraostnp and strip line design Resonant Cn 
ants, design parallel and senes lesonanl circuits pi 
capacitive and inductive impedance divider circuits 

E-RF1 IBM PC S59.95 

E RF641 Commodore C-64 S64.96 

Volume II 

This program covers Attenuator pads calculates constants 
tor eleven ditlerent pad configurations tail with circuit dia 
grams | Inductors inductance in a single length ol wire 
single layer coils both close and wide space wound and 
loiroidal coil design that gives automatic selection ot wire 
si re and torroidal iorm Capacitors calculates sell resonant 
Iregiiencies determines optimum bypass values and de 
coupling applications Impedance Matching Nelworks 
including. 1. pi T and senes l configurations 

E-RF2 IBM PC $59 95 

Volume III 
BRAND NEW! 

Contains 4 programs that cover low pass high pass 
hand pass and band letecl Buttcrworth tillers (calculates 
circuit constants lor Butterworth lilteis through the 7th 
oulei I Programs include graphical response curves and all 
outputs are in schematic iliagiam loim the schematic out 
puts and associated circuit constants are determined on 
the basis ol user inputs including source and load rests 
lance 

E-RF3 IBM PC 584 95 


RF CAD ELECTRONICS DESIGN PROGRAM 
Version 3.51 

by Joe Reiserl. W1JR and Gary 
Field WA1GRC 

For IBM PC and compatable computers 

This software package has been written by electronic 
engineers and contains nearly 40 tested and proven pro 
grams that will help the Radio Amateur or engineer design 
many common types ol radio circuitry Emphasis has been 
placed upon ease ot use Wherever possible menus ot 
choices with examples are displayed Shuuld the user be 
computci literate the piogiams aie not copy protected so 
they can be modified to meet youi specific requirements 
(lull documentation is also provided I Programs include 
filters. 1C. active LP HP BP Inductor design torroid 
solenoid, straight wire Matching networks Crystal oscilla 
tots Microstrip Transmission lines Antennas Vagi Uda 
helix dish, horn, clement scaling Pi and T attenuators 
Also included Radio Path calculations FM modulation 
analysis Miscellaneous conversions Geostationary satellite 
pointing Moon tracking aids Receiver noise tiguie calcula 
lions and Spurious receive! response prediction Requires 
IBM-PC with at least one floppy drive and 128k ot RAM 

1985 

RF CAD $39 95 


TWO 


<S> 


visions 


STAR 1.0 

DESIGN PROGRAM 

by Randall Rhea no ««S 

SIAR S parameter Two pail Analysis Routine is a proles 
sional engineering program designed to help analyze elec 
tromc cm:mis It is particularly helpful iri frequency domain 
analysis ol RF and microwave circuits To use STAR you 
input circuit information by component inductors resis 
tors capacitors transformers transmission lines two port 
data and several two port manipulations STAR will then 
give you S parameter data lot each requested Irequency m 
tabular or plot Iorm You can also use STAR to optimize 
component values lot maximum circuit pertormance This 
program is definitely not tor electronic beginners Engineers 
and serious hams, however will lirid STAR to be an mvalu 
able design toot 

RR IBM program lor IBM (PC XI AT JR| S99 

RR C-64 program lor Commodore C 64 $99 

HR AP program lor Apple ft $89 

RR KP program lor KayPro $89 

RR MAC program tor Macintosh rftTJIfS 599 

RR-PC program lor IBM PC VUaJe 5195 

with 8087 boating coprocessor only 


PACKET RADIO THRU SOFTWARE 

AX.75 Protocol 

You can get on Packet Radio two ways One is with a 
sophisticated black box The other is by making your 
computer act like a black box by programming it in a 
high level machine language code W4UCH has wutten a 
machine language program lor the Radio Shack TRS-60 
Models I 3 and 4 computer (Model 4 works with Model 3 
disk while in Model 3 mode) This book has Twelve chap 
ters plus seven appendices that take you step by step 
through the process ol setting your computet to tirsl con 
vert the digital information into a useable format and then 
to decode the mlormabon 1984 3rd edition 

RE AX Soflbound $21.95 

RE Ml Model 1 Disk 529 00 

No Documentation included 

RE Mill Model III & 4 Disk $29 00 

No Documentation included 

RE 80 special book and disk $49 95 

(Specify disk Mod I oi Mod III) 


CD 


CD 


C0DEPRAC. COM (or IBM PC 

Here s a really different code practice program tor your 
IBM PC or compatible computer It produces machine per 
feet code horn 5 to 60 WPM using any ASCII tile from 
your word processor LOTUS whatever yuu already have 
Perfect for clubs Vf s and students 
EB-CC IBM or compatible S19 95 


BOOKS 


LADPAC 

by Wes Hayward W7ZOI 

l AOPAC has been written to help the sophisticated Radii 
Amateur or electronic engineer design and analyze elec¬ 
tronic LADDER circuits LADPAC consists ot live menu 
driven interactive programs geneial purpose ladder ana 
sis lowfhigh and bandpass design coupled resonator L( 
litters lower stdeband ladder crystal Fillers and a 
schematic drawing routine LADPAC will help you calcul 
network gam. phase group delay and return loss gener 
either graphic or tabular data output use Smith chart 
graphics optimize multi clement tuning plus much moil 
LADPAC requires IBM PC (DOS 2 0) and color graphics 
card A dot matrix printer is highly recommended Also 
available LADPAC designed to run with the 8087 co¬ 
processor lor taster operation 256K memory 

LADPAC program lor IBM PC $ 

LADPAC 87 program for IBM PC 8087 mst $ 

COMPUTERIZED DX EDGE **?!& 
Generate your own Greyltne display. f 

Xantek has adapted then best setting DX Tdge to the co 
putcr world and it comes at a very reasonable price Th 
computerized operating aid bungs into youi ham shack 
ability to know and predict when and where DX is going 
appear When you are using the program the computer 
will automatically update hie information as the sun 
ptogresses across the lace ot the Earth To make the ct 
pulchzcd DX Edge even easier to use, the display is key 
lu the DXCC list and the 40 CQ zones Disk and docume 
tation included This is something you ve Got to 
have 1 1985 

XN CS4 (Foi Commodore C-64) $27 


MICRO COOKBOOK Vol. 1 and 2 

by Don Lancaster 

Learning lo use a PC can be a real challenge However 
Don Lancaster has tried to biter out all Ihe gobbledygook 
and make it as easy as can be Volume 1 features down 
to-earth coverage ot fundamentals, number systems bard 
ware and software logic mainstream codes and standards, 
electronic memory and memory devices and other applica 
Irons Volume 2 covers address space addressing, system 
architecture machine code programming I/O and hetplul 
suggestions to common problems 

21828 Volume t 1982 $15.95 

21829 Volume 2 1 983 $15.95 


Buy 80TH Special 


SAVE $4 95 


$26 95 


REPAIR AND TROUBLESHOOTING GUIDES 
C-64. IBM-PC AND APPLE II 

by Robert C Brenner 

It you've been taking care ot your ham gear, there's cer 
tarniy no reason why you can I do much ol youi own 
microcomputet servicing These handy guides give you a 
real headstart in taking Dn your micro when problems 
arise Tioubleshooting is dearly illustrated by simple bow 
charts thal are designed to pinpoint tailures and correct 
them There is also an Advanced Troubleshoobng chapter 
tor more complicated systems tailures Clear easy to read 
text and plenty at illustrations 
22363 Commodore C 64 1985 $18 9! 

22353 Apple It Plus/Me 1984 $19 9! 

22358 IBM PC 1985 $18.9! 


CMOS COOKBOOK by Don Lancaster 


CMOS IS today s state ol the ait' It s low cost widely available and uses an absolute minimum ot power 
It s also tun to work with and very easy to use The CMOS Cookbook is written to help you use CMOS 
and is chock lull ol practical circuits and does not dwell on math or heavy theory Protects include high 
pertormance op amps TV typewriter digital instruments music synthesisers video games and more 
1977 1st edition 414 pages 

l 21398 Soflbound $13.95 

1C OP AMP COOKBOOK by Waller Jung 

This second edition is broadly updated in terms of device coverage It includes the latest m state ol the 
art developments such as J ret and Mosfet in both single and multiple formats This cookbook is edited 
into three basic parts Part I introduces tfie 1C op amp and discusses general considerations Part II 
covers practical circuit applications Part III is an appendix consisting ol manufacturer's data sheets and 
othei pertinent information You II tind a wealth ot information as well as over 200 practical circuit apple 
cations 1980 2nd edition 480 pages 

21695 Soflbound $15.9! 

TTL COOKBOOK by Don Lancaster 

Despite Ihe advent ol CMOS there is still design woik being done with TTL circuitry This hook gives you 
.1 bioari uveiview ol exactly what TTL is how il works and is lull ol design ideas and piactical circuits 
Aieas that receive attention include dip-hops clocked logic counters, counting techniques noise genera 
tors and much mote You also gel a complete discussion ol piactical TTL applications including digital 
counlei events counter stopwatch and voltmctei to name lust a lew 1974 tsl edition 333 pages 

21035 Soflbound $12.9! 


SPECIAL SALE — SAVE $5 EACH 

Have a name — but need the Call Sign? 
Traveling — and want to meet local Hams? 


fift 1 , I'Mtfc Ahuu-ki lit 


NAME INDEX 

By Nairn? and Call 583 pages 

t'385 I9W. Amateur Mart*. 

GEOGRAPHICAL INDEX 

R* Stale Cay Street No and Call 653 pages 


No frills directories ol over 462.000 U S 
Radio Amateurs. 8Vix11. easy to read 
formal 

NAME INDEX—$25^0- $19.95 
GEOGRAPHICAL INDEX-i2frOC $19.95 

BUY BOTH SPECIAL $35.95 
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From Texas Instruments 


SOFTWARE FOR AMATEUR RADIO 

by Joe Kasser, G3ZCZ 

Packed with practical computer applications and tested and 
debugged programs that can be adapted simply and easily 
to almost any microcomputer You gel BASIC programming 
concepts as well as how to interlace your comuter to your 
radio Programs include digital communications RTTY 
Packet computer aided design and circuit analysis as well 
as data base programs lot record keeping logging and 
awards Easytounderstand explanation ol Baudot and 
ASCII codes and guidance on hardware dependent software 

1984 1st printing 284 pages 

T 1560 Soltbound $15 95 

THE COMPLETE DX’ER 

by Bob locher. W9KNI 

OX mg can be as simple as turning the radio on and 
searching across a band, or it can be hours spent studying 
propagation reports sunspot figures and the DX newsier 
ters looking tor tidbits of information The first pah ol the 
book is designed to teach the reader DX'ing fundamentals 
Part two is for the over 200 countries worked operator 
and has plenty of handy tips, aids and ideas Part three is 
full ol more esoteric hints lor the over 300 countries 
worked operator This book tells all and should be 
required reading before anyone starts their guest tor DXCC 
Even d you don t care about DXCC Bob's easy to read 
style ol writing is most cnpyable reading 1984 1st 
edition 

ID OX Sollbound 110 95 

ANTENNA COMPENDIUM 

edited by ARRl Stall 

This book has more than 20 antenna articles that have 
never been published before Subiecls covered include 
Ouads Yagis Phased Arrays tog Penodics Subsurface 
Antennas The Old Spruce Antenna as well as discus 
sions on Smith Charts, antenna design the 65RV multi 
band antenna and antenna polarization Great summer read 
mg and lull ol ideas for Fall '85 antenna protects 1985 
1st Edition 

AR AC Soltbound $9 95 

THE AMATEUR RADIO VERTICAL HANDBOOK 

by Cpt Paul H Lee. USN (Ret ). NEPl 

This is the only book dedicated to the vertical antenna and 
will be ol interest to all those using or looking to use the 
vertical design Based upon the authors years of work 
with a number ot ddlerent vertical antenna designs you II 
get plenty of theory and design information along with a 
number of practical construction ideas Included are 
designs foi simple 1/4 and 5/8 wave antennas as well as 
bioadband and multi element directional antennas Paul Lee 
is an engineer and avid ham and is Amateui Radio s resi¬ 
dent expert on Pie vertical antenna 1984 2nd edition 

CO VAH Soltbound $9 95 

DX POWER: EFFECTIVE TECHNIQUES FOR 
RADIO AMATEURS 

by Chip Tilton. K5RSG MJfj 

co-Publlshed by ARRL and TAB Books 

If you re a new DX er how do you learn all the ropes of 
successful operation? Either you have a special Elmei or 
you get Chip's new book' This tact tilled guide to DXing is 
chock lull of advice, tips, hints and the tncks that will put 
you on the coveted DXCC Honor roll It s also an insider s 
view to all the funny, frustrating and tricky maneuvers 
used by DX ers around the world Each band is covered as 
well as a discussion ol equipment accessories and 
anlennas for your statron Also Includes info on QSLing 
ARRL awards and other helpful information 1986 
1st Edition, 244 pages 

T-1740 $995 


UNDERSTANDING COMMUNICATIONS 
SYSTEMS 

By Don L. Cannon and Gerald Luecka 

Here s a book that will answer lust about any question you 
have ever had about communications systems Written m a 
tutorial style, this book cove's basrc communications con 
cepts conversion functions, system techniques, applica 
bons and more in 10 complete easy-to-read chapters The 
following transmission methods are discussed AM EM. 
PCM POM. TDM TV and Facsimile Satellite systems are 
covered in detail Great tent lor newcomers to Ham Radio 
1984 2nd edition 288 pages 

Q TI UCS Soltbound $14 95 

UNDERSTANDING DIGITAL 
TROUBLESHOOTING 

By Don L Cannon 

This book has been writlen to explain the mysteries ol 
repairing digital electronic circuits Starling with lunda 
mentals kke bmary/hexidecimal conversions and Ohm's 
t aw. this text progresses thru the most esoteric aspects ot 
digital repair m a logical step by step mannei The chaptei 
on troubleshooting fundamentals starts with a review of the 
most common problems that will tie encountered such as 
opens and shorts and concludes with signal tracing tech 
mques You also gel a fun explanation ol how to use logic 
probes and ckps 2nd Edihon 1984 272 pages 

TI-UOT Soltbound $14.95 

Buy all 5 books 

Reg. $74.75 

Special $69.95 Save 


UNDERSTANDING MICROPROCESSORS 

By Don L Cannon and Gerald Luotke 

How microprocessors work and what they can do is some 
thing that you need to know This text starts with an over 
view of the work) ot digital electronics and covers the 
basic concepts ol microprocessor systems, how digital ICs 
provide systems tunebons. fundamentals ol mrcroproces 
sots system application with SAM (simplified architecture 
microprocessor), programming basics and 8 and 16 bn 
microprocessor applicabons Written in an easy to-read 
style with plenty ol hands on ' protects 1984 Second 
Edition 288 pages 

TI-MP Soltbound $14 95 

UNDERSTANDING DIGITAL ELECTRONICS 

By Gene McWhorter 

This book tens you all you need to know to understand the 
basics ol digital electronics You start with a look at how 
digital electronics systems work and progress through 
AND. OR. NOT NANO and NOR gates You then learn deci¬ 
sion making, logic and memory fundamentals Digital mass 
storage is explained with information on static, dynamic 
RAM and ROM systems There is much more to this book 
than can be explained in this short dcscnption You II have 
to get ode to see how complete It is 1984 2nd Edition 
TI-UOE Soltbound $14.95 

UNDERSTANDING DATA COMMUNICATIONS 

(Includes Packet Information! 

By G Friend. J.L. Flka. H.C. Baker and J.C Bellamy 

Th.s book covers the basic concepts ol data transmission 
and reception, asynchronous and synchronous protocols, 
error control and networking data communications sys¬ 
tems Data terminals are fully discussed as are message 
and transmission terminals modems and interfaces liber 
opbes and satellite communications systems Packet Net¬ 
works and standards are covered with information on X 25 
switching architecture You also get the recommended X 
Senes standards A wealth ol information 1984 1st edi 
tlon 272 pages 

TI-UDC Soltbound $14.95 

******************************* 

BASEBALL CAP * 

How about an attractive BASEBALL style cap * 

that has name and call un it It gives a » 

launty air when worn at Hamfests and it is » 

a qieal help lor friends who have never / * 

mei to spot names and calls tor easy / Bu ,_% * 

recognition Great for birthdays anniver m * 

sanes. special days whatever occasion A * 

Hits come in the following colors * 

GOLD BLUE RED KELLY GREEN » 

Please send call and name (maximum 6 letters * 

per tine) * 

i UFBC 81 $6.00 J 

I D. BADGES 

No ham should be without an I D badge It's |ust * 

the thing tor club meetings conventions and get * 

togethers and you have a wide choice of colors 
Have your name and call engraved in either standard t 

or script type on one ot these plastic laminated I D * 

badges Available in the following color combinations * 

(badge/lettenng) white/red. woodgrain/while blue/ * 

white, whne/black yello»J/blue red/white, green/ * 

white, metallic gotd/black metallic srlver/black 
UID Engraved 11) Badge $2.50 ? 


CONFIDENTIAL FREQUENCY LIST — 

NEW 6th Revised EDITION 
now includes RTTY stations 

by 0 P Ferrell 

SWl s around the world know lhal this is the best ret 
erence book to have around This brand new edition is 
lam packed with a> the latest frequencies callsigns and 
othei important information Inside you II find listings lor 
aeronautical military, embassy VUIMEI INTERPOL 
weathei and RTTY stations Also included is a thorough 
discussion on how to listen lo RTTY stations explanations 
ol the abbreviations used by utility stations the reasons 
behind international lamming and much much more Every 
radio enthusiast should have a copy in then shack 
1986 Revised 6th edition 336 pages 
GL-CF Soltbound $15,95 

ARRL COMPUTER NETWORKING 
CONFERENCES 1-4 
Pioneer Papers on Packet Radio 1981 1985 
The HANDBOOK tor Packet Utanltll 

This collection of Packet Radio papers should be in every 
Packet enthusiasts shack' Written during the lormulative 
years of Packet development these papers (too numerous 
to menbon them all) cover theory practical applicabons 
protocols, software and hardware subiecls You also gel a 
complete up to date collection ol all published Gateway 
the ARRL Packet Radio newsletter As big as the ARRl 
HANDBOOK this new book is sure to be the ARRL s next 
best seller 1 1985 over 1000 pages 
AR CNC Soltbound $17.95 


SAVE TIME. USE YOUR CHARGE CARD 
AND ORDER BY PHONE 

(603) 878- 1441 8:00-4:00 


ORDER FORM 
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Check or Money Order Enclosed 
VISA Z MasterCard 
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Heath HD-1481 remote 
coax switch 

Hams have long known that Heathkit has 
produced some ol the most memorable and valu 
able pieces of Amateur Radio gear, from trans 
miners and receivers to simple but useful sta 
tion accessories. 

A few years ago Heath came out with their 
first remote coaxial switch, the HD 1480 The 
beauty of this switch was that it allowed you to 
remotely select five antennas from a single feed 
line. This represented a significant cost savings 
in that you'd have to run only one coax line out 
of the shack to the switch; usually antenna feed 
lines from this point are much less. It also 
improved reliability in that instead of dealing with 
as many as 10 PL 259s (five antenna feedlines 
at two each) coming out of your shack, you'd 
have only two connectors 

The HD 1480 used a wafer switch and a step 
ping motor Two problems, however, limited the 
switch’s usefulness. The first was that you 
couldn't remote the switch much more than 200 
feet from the shack due to power supply limita 
lions. (Heath did beef up the supply to correct 
this in all but the longest runs I The second prob 
lem was that the installation required the use of 
a separate control cable to run the switch, mak 
ing installation more difficult and adding to the 
overall expense control cable isn't cheap 

The new HD 1481 remote coax switch solves 
these two problems in an interesting and innova 
live way The control cable has been eliminated 
by using the coax itself to carry the switching 
instructions but more on how this is done 
later You can remote the switch almost any dis 
tance away Irom the control unit because there's 
very little voltage drop in the heavy conductors 
used in coaxial cable. Installation is greatly sim 
plified and consequently less expensive 

description 

The remote coax switch comes in two units 
There's the switch that you remote at the 
antenna site and the power supply control unit 
that goes in your shack The only interconnec 
tion necessary is the coaxial cable. 


The remote unit uses two heavy duty 24 volt 
DPDT relays as a switch. The unit is weather pro 
tected by a high strength black plastic cover, and 
all openings are sealed with silicone to ensure 
weatherproofing. It mounts via a single U clamp 
arrangement. 

The power supply/coritrol unit includes a 
24 volt powei supply and a rotary switch that 
selects the appropriate polarity voltage to make 
the switch work 

theory of operation 

I’m sure that by now you've either figured out 
how you can select four antennas with this 
switch or that you're fully confused. Fear not. 
Here's how it's done: 

In switch position 1, no voltage is applied to 
the coax and Antenna 1 is selected In position 
2, the 24 volt AC is rectified to produce a posi 
tive24 volt DC voltage This is injected into the 
coax and energizes Relay 2 at the remote switch 
end and Antenna 2 is selected In position 3. this 
is reversed: negative 24 volts is injected into the 
coax, energizing Relay 1 and routing the RF to 
an unencrgized Relay 2 and Antenna 3. Finally. 
Antenna 4 is selected by sending AC to two 
diodes in the remote switch that energizes both 
relays. Sounds simple, doesn't it > 

construction 

Typical of a Heathkit, the instruction manual is 
clearly written, exjilained. and fully illustrated to 
minimize confusion and troubles during con 
slruction. I have the impression that Heath has 
gone to considerable time and expense making 
the manual easier to use than the ones that 
accompanied its kits of 10 to 15 years ago 
(Maybe this is a sad commentary on the level 
ol technical awareness of the average Ham 
nowadays?! The circuit diagram along with the 
exploded drawing should be more than enough 
to allow conijiletion ol this project with a mini 
mum of fuss and trouble 

After completing a couple of tests you're ready 
to install the remote switch, a few antennas, and 
jrresto that's ill 

use 

I've installed the switch out at my 160 vertical, 
which is located over 200 feet from the house 
For starters I've installed 80 and 40 metei 
antennas anti have had no problems using either 
low or high power switching between any of the 
three antennas 

Heath includes self adhesive labels so you can 
mark the antenna by both band and design, a 
neat extra touch 

I expect that this switch will give the average 
user thousands ol hours of reliable use with few. 
if any, problems 

For more information, contact Heathkit. Ben 
ton Harbor, Michigan 49022 

N1ACH 



products 


new IC-751A base station 
transceiver 

The ICOM 1C 751A 100 watt HF base station 
trasceiver and general coverage (100 KHz 30 
MHzl receiver incorporates the high performance 
features of the 1C 751 with new, improved fea 
lures requested by hams worldwide This newly 
designed, top of the line HF transceiver includes 
the following: 

•All modes (USB. LSB. AM. FM. CW. RTTY) 
are built in 

•100 duty cycle transmitter 
•105 dB dynamic range 
•12 volt operation 
•Electronic keyer unit is included' 

•FL 32A 9 MHz at 500 Hz CW factory installed 
filter 

•QSK up to 40 WPM 
•New LED annunciator 
•32 memories 

• Thermo sensor for improved stability 
•New 9MHz notch filter 

• New AGC and improved noise blanker 
•CW sidetone for code practice 
•Low noise receiver 



Optional filters include the FL 52A CW 455 
KHz at 500 Hz. FL 53A CW N 455 KHz at 250 
Hz. FI 63A CW N 9.0106 MHz at 250 Hz. FL 33 
AM 9 010 MHz at 600 Hz. and CR 64 high 
stability 30.72 MHz crystal filters 

The 1C 751A will lie available in April 1986 and 
will be displayed in the ICOM booths at the Day 
ton Hamfest (April 25 271 

For details, contact ICOM America, Inc., 2380 
116th Avenue NE. Bellevue. Washington 98004 
Circle /317 on Reeder Service Card 


current probe 

The new MFJ 206 Antenna Current Probe 
determines the current distribution and RF radi 
ation pattern of antennas, transmission lines, 
ground leads, building wiring, guy wires, enclo 
sures. shields, etc It monitors RF currents by 
sensing the magnetic field around a cuirent 


124 QS May 1986 



carrying conductor. It uses an electrostatically 
shielded ferrite core tuned circuit, and FET RF 
amplifier, and an operational amplifier meter cir¬ 
cuit for excellent sensitivity and selectivity 
It can be used to adjust an antenna for maxi 
mum efficiency, gain, and F / B ratio to improve 



DX. and to determine whether a ground system 
is effective so you can radiate more power You 
can also use it to determine the best place to 
mount a mobile antenna on a vehicle for a 
stronger signal and eliminate RFI by pinpoint 
mg leaky shielding. It can even be used as a sen 
sitive tuned field strength meter. 

The MFJ Antenna Current Probe is powered 
by a 9 volt battery and covers 1 8 to 30 MHz in 
five ranges. It includes a telescoping antenna for 
the field strength meter, and sensitivity and tune 
controls are provided "Also included are an on/ 
oft switch, a power LED indicator, and an inter 
nal meter zero adjust. 

The retail price of the MFJ 206 is $79.95. 

For information, contact MFJ Enterprises, 
Inc., P.0 Box 494. Mississippi State. Mississippi 
39762 

Circle #316 on Reader Service Card 


antenna traps 

G2DYM Aerials, makers of the well known 
Anti TVI trap dipoles, has announced the avail 
ability of new traps for 10 and 15 meters. A 
6 inch length of aluminum tubing at the end of 
each trap facilitates the construction of two and 
three element rotary tribanders, rotary tnbandor 
dipoles, and trap verticals, either quarter or hall 
wave in height. 

Prices are as follows: 10 and 15 meter traps, 
$16 plus $5 shipping; kit of four traps foi rotary 


dipole. $54 plus $8 shipping; kit of eight traps 
for 2 element tribander, $105 plus $10 shipping; 
kit of twelve traps for three element tribander; 
and kit of two traps for vertical, $27 plus $6 
shipping. 

For information, contact G2DYM Aerials, 
Uplowman, Tiverton, Devon, England EX1670H. 

Circle #315 on Reader Service Card. 


buying, installing 
marine electronics 

In his new book. The Straightshooter's Guide 
to Marine Electronics, Motor Boating (t Sailing 
Magazine columnist Gordon West speaks frankly 
buying and installing marine electronics gear. 

According to West. 'More and more mariners 
are doing their own installation of marine elec¬ 
tronics. In my book I tell them where to get the 
best deal, how to buy the equipment, and final 
ly. how to install it so it meets the criteria to be 
covered under a manufacturer's warranty. I also 
talk about the necessary FCC licensing as well 
as steps to avoid electrolysis.'' 

Topics covered include depth sounders, hand¬ 
held and 25 watt VHF radios, marine SSB ra¬ 
dios and ham radios; VHF and MF direction 
fiders. LORAN equipment, satellite navigation 
al receivers, and automatic pilots, among others. 

Personally autographed copies are available 
from Gordon West Radio School, 2414 College 
Drive. Costa Mesa. California 92626 for $9.95 
plus $3.00 postage and handling. 

Circle #314 on Reader Service Card 


cable and connector guide 

Nemal Electronics international has published 
a comprehensive guide for the selection of elec 
Ironic wire, cable, and connector products. The 
32 page guide contains detailed specifications 
and illustrations of over 550 items, along with 
cable construction and performance charts, and 
a complete tooling cross reference. 

Among the 32 product categories listed are 
fiber optic cables and connectors, plenum ca 
hies, satellite control cables, and numerous RF 
and data connector types. Nemal's new cable 
and connector selection guide is available for 
$4.00 (credited with a $50 00 order). 

For information, contact Nemal Electronics. 
12240 NE 14th Avenue, North Miami, Florida 
33161 

Circle #313 on Reader Service Card. 

replacement mic 
for discreet 
communication 

Ace Communications, Inc has introduced the 
IECS 200 Inter-Ear Communication System. The 
IECS 200, which replaces any HT's speaker 
microphone, allows the user to speak as well as 
listen through the earpiece, protecting the pnva 
cy of communications 



The ARRL 1986 Handbook For 
The Radio Amateur carries on (he 
tradition of the previous editions 
by presenting 1192 pages of com¬ 
prehensive information for the 
radio amateur, engineer, tech¬ 
nician and student. Paper edition: 
$18 in the U.S., S19 in Canada, and 
elsewhere. Clothbound $27 in the 
U S . $29 m Canada and elsewhere 
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■ .vra.LITK 
WKRS. INC 

INSTALL YOUR OWN 
SATELLITE SYSTEM 
(f SAVE DIG $! 

DRAKE, CHAPARRAL, DX, 
HOUSTON TRACKER, 
PANASONIC, STS, TOKI, 
NIDEN, RAY DX, LAUX, 
PARACLIPSE, ECHO, 
WINEGARD, PRECISION 
SPACEMATE. 

U3 

COMPLETE SYSTEMS 
OR COMPONENTS. 

CALL FOR PRICE LIST, 

OR QUOTES. 

1 - 800 - 468-3478 

IN MISSOURI 

1 - 314 - 838-0364 
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IC-R71 A, 751. M5. 27A/H. 37A. 47A. R 7000, 
1271A. 271A/H. 3200A. 471A/H.735 


KENWOOD 


TS440S/AT R lOOO, R-2000. TS94QS/AT 
TM-201B 1R26/3600A TM2570A/50A/30A 
TW4000A Ketiwood S«*v»crYR*pa4r 
TH21/31/41AT. TM-211A/ . 

411A & TS711A/B11A ^ 
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FT-ONE FT 960. FT 757GX. FRG-880D 
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CttMUFMI EXTMMunnm 
DU MM RTTYUMfTOR TEMSNAL 

VoComTMHage/Oatwa 
Tokyo Hy Powa* 
Amplifiers A 

MB* Ml Gam A* 

Antennas IN STOCK 


a 

Allnco 

Power Suppif t 


fCH 

• W llP#ll«rw 


PRIVATE PATCH III In stock 


FLUKE 77 Multimeter 


vs) » ® 


Nya MBV A 3 Kilowatt Tunaf 


AMERITRON AMPLIFIER AUTHORIZED DEALER 


Vaeso FTR-2410. Wilson 
ICOM IC-RP 3010 (440 MHz) ; 
ICOM IC RP 1210 (12 0Hz) - 


0,0 


4B Watts. S6B ~ r 

iK 10 »AS*infl 'IN. Hi Slfttfc M01 

MIC.ROLOG AIR I Air Disk. 
SWL. Morse Coach 
KANTRONICS 
UTU Interlace It UTUXT. 
Chsitononr Packet Comm | 
EIMAC 

3 5002 

' 5728 6JS6C 
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Computer Inlartacas 
stocked MFJ 1224 
AEA CP 1. PK 80. DR DX | 
CP 100. PK B4. Dr OSO. 

Morse University _ 


| MFJ 

422 JIJ 989 & 9410 


ALPHA AMPLIFIERS 


AEA 144 MHz 
AEA 220 MHz 
AEA 440 MHz 

ANTENNAS 


W fflRO 
Wattmeters A^ 
Elements " 
In Stock 



Complete Butternut An»*«n# 
inventory in Stock* 


Oran at facooincv count ms 

vxnwtateio o • u*u 

MK«M> S * 10*44 WW 


SANGLAN Portable Shortwave Radio* 

"* ,—l " I HEIL 
O Ot> I EQUIPMENT 
* : I IN STOCK 



MIRAGE AMPLIFIERS 
ASTRON POWER SUPPLIES 
Sav ton Wire & Catii?* 


NewTENTEC 

7MIHT. Cwaeir II. Argosy It. Century 22. 2»i0 


I |J au . VrsrL ritv’. l AOGCST STOCKING MAM DEALER 
»eww furs vny s ( OMPifTf repair tAB ON PREMisi 


MAIL ALL ORDERS TO BARRY ELECTRONICS CORP , S12 BROADWAY. NEW YORK CITY . N Y lOOlZ^ 

We Stuck AEA AHHt Alpha Ameco Antenna Specialists Astatic. 
Aslron Bln BIW Bash Bencher B»d Butternut CDE CES. Collins 
Communications Spot Connectors. Covercraff Cushcrefl. 
iia.,,1 »_ sa.Klw >. n . n .|» - Oarwa. Dentron. D)uim«* Drake, ETO (Alpha) Eimec fncomm He* I 

AQUI »* n«OI« cepanoi . ... . Sound. Henry Hustle* iNewtronicsi Hy Oein, Icom, KlM Kantrentcs 

BARRY INTERNATIONAI TELEX 12 7670 .row ua.or* Larsen. MCM (Daiwai MFJ. J W Miller Mm* Products. Mirage 

me«ch*nd.se iaken on consignment K2TI&2S cSSXoKX: 

FOR TOP PRICES Tokyo HI Power. Trlgny. TUBES. W2AU, Weber Wilson, Veesu Ham and 

Monde* ri.«a»SAM toSX'i-M ThgrseaytaaPM nesses Cml Defense Commercial w *dru* Vocowi. V»b*op4e» Curtis Tnf« Wacom Pupleisra 
B a t vreas 4 fcnae? to AM I netMM Repeaters Phelps Dodge Fanon intercoms Scanners. Crystals . Radio 


“Aqul S* Habla Bepanol" 

I BARRY INTERNATIONAL TELEX 12 7670 
MERCHANDISE TAKEN ON CONSIGNMENT 
FOR TOP PRICES 

Monca* r i.aat s*m iosjofm tnv>*m v imru 

I Viiw*da* K S,,..,la* tO A V loM»M ir.<*» ha*».noi 
AUTHORIZED DISTS MCKAY PYMEH FOR 

Shortwave antennas a receivers 

iRTilEX Spring St Station 
Subways 0MT Prince SI Slahon 

IND F Train Bwy Station i nklpi 
B us. Broadway *6 to Spring St v«uni 

nain-eth si etn are Sianw* 


i,lain«•* -. 4 .. Repealers. Phelps Dodge Fanon intercoms Scanners. Crystals . Radio 
rspeaiers Public aliens 

_ WE NOW STOCS. COMMERCIAL COMMUNICATIONS SYSTEMS 

-j. L-faLEHiNOOiRiESiNViTED PHONE iN vOUROROEHkBE REIMBURSED I 

*1^' 1 COMMERCIAL RAblOB a locked A sartlcsS on premleee 

Amateur Radio Course* Given On Our Premises. Cell sales 
Kapori Orders Shipped Immediately TELEX 1 2-7*70 FlNAl 


COMPACT 75 M SSB TRANSCEIVER JJ 

Complete Kit 

$199. 95 M[| 

plus S3.oo 1 1 1 1 , 

Dandling 

Dimensions 2* x 

RECEIVER: 

frsquency 0 MH; 

Senslmty 0 5 ,V for 10 M Sm 1 

SetocMty - 6 dB e ? 4 KHr 1 

Sm Us Al 0**1on Booth *355 \ 

TRAMSMITTER: ^ 123 

Frequency 3 64 0 MHz 

Output 30 wans into 50 ofims 

?*".««>.-»« POWER REQUIREMENTS 


1986-87 
CATALOG 
50 1 


|| 


RADIO KIT 
BOX 411H 
Grttmllli. NH 
03044 

(603) 478.1033 
lili* 847497 


The IECS-200 measures only 2 x 2.9 x 0.9 
inches. Housed in a durable metal case, it can 
be clipped to the belt or holstered. Custom hy 
brid audio processing circuitry provides natural 
audio reproduction for various applications such 
as law enforcement, military service, and con¬ 
struction. 

For information, contact ACE Communica 
tions. Inc.. 22511 Aspan Street, Lake Forest, 
California 92630 6321. 

Circle 4312 on Reader Service Card. 

146 and 440 MHz mobile 
antenna 

Austin's new 19-inch Model 500C antenna is 
designed using state-of-the-art technology cur 
rently being used in the cellular radio field. 
Ruggedly built with a low design profile, it takes 
advantage of several patent-applied for tech¬ 
niques that enhance its radiation efficiency. The 
antenna uses the standard Motorola vehicle 
mount (not supplied). 

On 146 MHz, it uses the vehicle body as a 
ground plane and is a 1/4 wave vertical with an 
elevated feedpoint. This technique brings the 
main lobe down to 16 degrees above the hori¬ 
zon; this lower angle ot radiation improves the 
antenna's ability to get into distant repeaters. 
The standard 1/4 wave vertical has a main radi¬ 
ated lobe of 60 degrees above the horizon (the 
5/8 wave is 22 degrees). Overall bandwidth is 
around 20 MHz; the antenna is rated at 100 
watts. 

On UHF. the 500C operates independently of 
the vehicle and is a 1/2 wave element. Tuning 
of the 1 /2 wave stainless steel whip is achieved 
in the re-entrant cavity. 

The retail price is $49.95; the Motorola MAG 
Mount is priced at $39.95 

For information, contact Austin Custom An¬ 
tennas. P.0 Box 357, Sandown, NH 03873. 

Circle 4311 on Reader Service Card 

new Yaesu duplexer 

Yaesu Electronics has announced the release 
of the new AD-2 Duplexer for the FT 2700RH 
Dual-Band FM Transceiver and FT 726R VHF 
UHF All Mode Transceiver. The AD-2 provides 
tor semi or even full-duplex VHF/UHF cross¬ 
band operation with a single 2 meter/70 cen¬ 
timeter dual band antenna. The single antenna 
serves for both transmitting ton one band) and 
receiving ton the other band), simultaneous/Y- 
Band-to-band isolation of more than 50 dB 
assured minimum receiver interference between 
bands.At high power (up to 50 watts), there is 
minimal insertion loss of transmitted power or 
received sensitivity. 
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MULTI BAND TRAP ANTENNAS 


specifications: 

pass bands: 140 150 MHz 

and 400 450 MHz 
maximum powur: 50 watts 
insertion loss VHF less than 0.3 dB. 

UHF less than 0.5 dB 
impedance: 50 ohms 

VSWR: less than 1.2:1 

receive isolation 50 dB 

For details, contact Yaesu Electronics Corpo 
ration, 17210 Edwards Road, Cerritos, CA 90701. 

Circle 7310 on Reader Service Card. 


newsletter index 

Alter solving the owners of Yaesu equipment 
for 14 years, Milt Lowens. N4ML, has art 
nouncCd the termination of the publication of 
the FT Newsletter, the official journal of the In 
ternational Fox Tango Club, which he organized 
in January 1972. All of the back issues of the 
Newsletter have been republished in calendar 
year volumes, mostly in booklet form; each has 
its own index. 

To simplify the task of selecting the volumes 
most appropriate to individual needs. Fox Tan 
go has also published a comprehensive 32 page 
cumulative index covering the years 1976 
through 1985 in detail, and summarizing the 
years 1972 through 1975. Most articles are 
giouped according to model number (FT 101. 
FT 757, etc.I, within such groupings, newslet 
ter articles are listed chronologically by year and 
page: by topic (such as user report, modifica 
lions, etc ); and by title and author's call sign. 

The price of the index (including a rebate cer 
tilicate creditable towards the purchase of news 
letter volumes) is $4.00 postpaid in the United 
States and Canada (elsewhere, $5.00). 

For information, contact Fox Tango Corpo 
ration, Box 15944, West Palm Beach, Florida 
33411 


super-small encoder- 
decoder for portables 

Communications Specialists, Inc., of Orange. 
California has announced availability of their 
TS 32HB Super Microminiature Programmable 
Encoder Decoder for handhelds The TS 32HB 
comes in two different configurations to take ad 
vantage ol the limited space available in the new 
er super small handheld radios. The TS 32HBH 
measures 1.5 x 0 65 x 0.65 inches. The TS 
32HBL. lower in profile, measures |ust 1.5 x 1 2 
x 0.4 inches 

Programming the 32 available CTCSS El A 
tones is done through a five position DIP switch 
mounted on the board, and installation is sim 
plified by the use of two plugs with color coded 
cables attached. A crystal controlled clock os 
cillatoi allows excellent stability under all con 
ditions. and sensitivity is rated at 6 mV RMS for 
use with the lowest output receivers. Decode 
bandwidth is +1.5 Hz. The TS 32HB provides 
an adjustable smewave output and encodes with 
an accuracy of '0.1 Hz maximum at 40 



degrees C to + 85 degrees C Output level is 6v 
P P across 10k 

Priced at $64 95. the TS-32HB is in stock for 
immediate delivery and is covered by a full one 
year warranty. A catalog ts available on request. 

For details, contact Communications Spe 
cialists, Inc.. 426 West Taft Avenue, Orange, 
California 92665 4296. 

Circle 7307 on Render Service Card 


Commodore/ICOM 
in terface 

Microcomputer Electronics Corporation has 
announced the release of the new MEC 71n, a 
computer control interface for Commodore 
64 128 computers and ICOM R71A and 751 The 
MEC 71u is easy to use; screen menus guide the 
user through operation of the system. Features 
include UTC time dispay. frequency display con 
trol with 10 Hz resolution, mode display control 
including narrow filter status, and single page 
viewing of ICOMs 32 internal memories. Full 
control of the ICOM s 32 internal memories, fre 
quency stepping with selectable steps, and com 
plete VFO and memory control, including VFO 
memory exchange, ate included 

The MEC 71n is designed to be used with the 
ICOM EX 309 module, available at low cost from 
any ICOM dealer The ICOM EX 309 is easy to 
install in the radio. The MEC 71n plugs into the 
expansion port of the 64 or 128 comjniter and 
a cable exiting from it plugs into connector 
jjrovided witti the ICOM EX 309 module. 

The MEC 71>< includes a 90 day warranty and 
a comprehensive user's guide for detailed infor 
(nation on system operation. 

The MEC 71,.. priced at $199, is designed and 
manufactured by Microcomputer Electronics 
Corporation and is distributed by the Electronic 
Equipment Bank, 516 Mill Street, Vienna, Vir 
ginia 22180 

Circle 7308 on Reader Service Card 


infra-red sensing 
digital thermometers. 

North American SOAR has announced the 
release of four infra red sensing digital ther 
mometers. 

Model TX 700L is a general purpose, hand 
held, battery operated portable instrument that 
can measure an object's temjH.*rature with a 
6 inch 1150mm) spot si/e at a distance of 16 feet 
(5 meters) Model TX 700S uses an LED as a 
spot marker, making aiming easy and sure. 



HMW 

0 4 / (p fj TV) W 

PV 10 ii-70 «0 W 

0* MT1* 70 *" I 

l* *t «0 70 4C J 


TRAP VERTIC..: SLOPERS 


VN41 10't* 70 4, 

vSW to IS 70 « 00 

VS *J 10 if) 70 *u tl> 

vs *4 IU 1*1 .c 40 au • 


'»1'WI 0* ♦‘VHII'4 IIW 


ALL I RAP ANTLNNAS are Ready lu use Pactory assembled 
Commercial Duality Handle lull power Comes complete 
witn De’uae Traps Ueiune center connector 14 gj Stranded 
topper Weld ant *ite ana Ena insulators Automata Hand 
Switching Tuner usually never required Tu» an transmit 
lers Receivers & transceivers for alii lass amateurs Une 
teed.me works all bands instructions included U 1 day 
money back guarantee' 

SINGLE BAND DIPOLES (Kit form) 

KM« IlM lt*r» 


includes assembly instructions l>eiu«e center connector 14 
yd Stranded CopperWeKI Antenna wi't and fnd msulaiois 

COAX CABLE. I.des • . ,*.onncr? ri LM r end 


DELUXE CENTER CONNECTOR 


• *. - *• -■■ ■ >•" • 

• . • A 

• • *• 

. 


A 

TOR y 

V 

a i ■ 


DELUXE ANTENNA TRAPS umpieirty sealed & 

weatneiproof Solid brass terminals Handies lull 
Power NO lumpers NO Soldenny 
instruct*^* included 
m m lo« 4 pane Oipoie Anl 

E 40/70' IS JO 136 00/pt 

for *j band Dipole Ant 
* m BO/40/ZOMb/IO 

>38 (XI, 0, 

ORDER 0IREC1 FROM FRCI0RV 4,1 >»tlfn rffiw US 
Vmttunl Visa MC give CJ10 « Em a,Hr Stgiulure 

SPI RO MANUFACTURING INC 
Dept 103. P.0. Box 1538 
Hendersonville. NC 28793 

mStm Dealer Inquiries Invited 
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AZOTIC INDUSTRIES 

2026 W BELMONT 
CHICAGO IL 60618 
312-975-1290 


ELECTRONIC COMPONENTS & SUPPLIES 
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• ME 'EM 
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VISIT OUR RETAIL STORE 
HRS MON-FRI 10-5 SAT 10-2 
PHONE ORDERS WELCOMED 

312-975-1290 ^ 127 





Measure Up With Coaxial Dynamics 
Model 85A Termination Wattmeter 


A direct-reading instrument tor servicing 50 ohm communication systems and 
maintaining them at peak operation 
The Model 85A features: 

• Dry load no coolant required 

• Replaceable connectors, interchangeable without attectmg instrument 
calibration. 

• Four power ranges easily switchable — 

0-3/15/50 and 150 watts scale. 

• Accuracy Of S 

• 

Contact lor your neaiest t 
authorized Coaxial 
Dynamics 

representative or i - - ^ 

distributor in our W 

world-wide sales £ 'w, 

network * 


products 


Models TX 710L and TX 710S are monitor ver 
sions (i.e., no pistol grip) of the TX 700. 

The TX 700 Series units are small in size, light 
in weight, and easy to use. These units meas 
ure an object's temperature without touching 
and are highly accurate with resolution to 0 1 
degree C. A Data Hold function is trigger acti¬ 
vated and readings are viewed on a large 3-1/2 
digit LCD in approximately half a second. The 
TX 700 Series has a high low limit set capabili 
ty with alarm output; it also has an analog sig 
nal output. An automatic "low battery" 


1^^^15210 Industrial Parkway 
^ Cleveland. Ohio 44135 
216-267-2233 1-800-COAXIAL 
Telex 98-0630 


COAXIAL 
DYNAMICS, INC 

Service and Dependability.. A Part of Every Product 
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indication appears in the LCD readout when the 


~1 battery’s voltage falls below operating level The 


SPECIALIZED COMMUNICATIONS 
FOR TODAY’S RADIO AMATEUR! 

® lf you are ACTIVE in FSTV 

SSTV, FAX, OSCAR, 

RTTY, EME, LASERS 
or COMPUTERS, you need 

“THE SPEC-COM JOURNAL™” 

Published 10 Times 
Per Year 
By WBOQCD 

CALL TOLL-FREE 1-800-628-2828 ext. 541 

..and place your subscription order today! Our Membership Services 
HOTLINE is good for all 50 U S States including Hawaii & Alaska and ALL ol 
CANADA! U.S. subscriptions $20 per year Foreign slightly higher. 
Back issues are also available for $2.00 each prepaid 



THE SPEC-COM JOURNAL 
P.O. BOX H, 
LOWDEN, IOWA 52255 



TX 700L S can be AC operated using an adap 
ter provided- The price of the TX 700L is 
$1470.00 and the TX 700S is $1495 00. 

For more information contact North American 
Soar Corporation, 1126 Cornell Avenue. Cher 
ry Hill. New Jersey 08002 

Circle /306 on Render Service Card 

simplex autopatch and 
HF base station 
control system 

The Corn-Shack 64 has been designed to give 
the ham shack a new dimension in user control. 
The full featured simplex auto patch and HF 
remote base operate under control of the Com 
modore 64 computer. A clear digitized human 
voice announces your call sign and alerts you 
to an incoming call. All parameters such as tim 
ing windows and time-out controls are adjustable 
from a user-friendly menu. A real-time menu dis¬ 
plays all system parameters. Call waiting and last 
number memory features are included. The 
autopatch works on any phone line in either tone 
or pulse mode A Yaesu 757 and a VHF/ UHF 
transceiver are all that are required to complete 
the setup 

A fast-scan and a slow-scan mode provide 
remote tuning on all bands The hardware inter 
face board plugs into the 10 port of the Com 
modore 64 or 128 All hardware and cables and 
connectors are supplied along wilh a program 


Credit Card Ordara (5% addad) H Iowa Resident* Add 4% Stale Sale* Ta* 
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IF YOU’RE STILL USING AN 
OLD STYLE ROTOR 
CONTROL MAYBE YOU 
SHOULD CONSIDER THIS. 


Antennas 


BUY THE ANTENNA 
CONTROLLER 
OF THE FUTURE 
TODAY! 

A PRO-SEARCH. 


DIGITAL 


ANTENNA CONTROL 
FULLY COMPUTERIZED 

SMALL 
IN SIZE 

3 ’4 "H x 5VW »6'D 

10 MEMORIES 
FOR STORING 
YOUR FAVORITE HEADINGS 

ONE YEAR FULL WARRANTY 

PRO SEARCH Is Adaptable To Many 
Systems Simple To Install 

No Modifications Are Necessary 


Presently we're having our Spring 
Special. A PSE-1. used with the CDE 
Series. Now only $299 95 plus shipping 
Regular retail price $419 91 Offer good 
until June 15th. 1986 Order Early We 
expect a oack order problem due to 
demand and availability of parts 
Also ask about our Spring Rotor, Antenna 
and Unit Special 


CALL NOW 1-800-325-4016 


Controller* also available tor othbr rotor* 

Pdcti irtt] Iplcll*ciliO*tS ftub|*ct lo change 
without notice or obligation _ _ 

u S and Foreign Pdtnnts 


Reaching The Worid \-. 


Pr<> Search Electronics Co 
’ 144 B.tur Bnulovwd St tog** Mi. h.H.tf 
i 314 994 Wi I HOO'3?5 4016 


BUTTERNUT 

HF6V 

8G10 vertical 

125 00 

HF2V 

80 40 vertical 

114 0C» 

2MCV5 

2MT vertical 

52 95 

RMKII 

roof mfg kit 

41 95 

TBRI60S 

160m add on 

45 00 

MPS 

mfg post steev? 

AND MORE' 

550 

CUSHCRAFT 

A4 

4 el tnband 

275 95 

A3 

3 el triband 

210 00 

R3 

10 15 20 remote tuned 


vert 

760 95 

AV5 

5 band trap vert 

98 00 

32 19 

19 el 2mt boomer 

89 95 

215WB 

15 el wide hand 7mt 
boomer 

79 95 

424B 

24 el 70cm boomer 

77 00 

416TB 

16 el OSCAR 435 

MH; 

56 00 

A144 10T 

10 el OSCAR 145 9 
MH; 

49 00 

AQP 1 

OSCAR pack 2mt A 
70cm 

140 00 

AR? 

2mt vert rmgo 

24 50 

ARX 2 

?mt vert ungu 
ranger 

30 00 

ARX2B 

2mt vert nngu r.mger 


It 

ANO MORE* 

37 00 

HUSTLER 

6BTV 

6 band trap vert 

178 95 

58TV 

5 band trap vert 

108 95 

4BTV 

4 band hap vert 

84 95 

G7 144 

Fii stat ?mt 
coilmeor 

116 95 

MO 1/MO 2 

mobile mast 

21 95 

RM1Q/RM15 

10m 15m resonator 
(slat 

11 95 

RM10WWI5S soph rcMinalot 

16 95 

RM2TVRM20S 

slfl & sup.' 



resonator 15 95/21 95 

RM30 

30m. sld lespnanx 

16 95 

RM40/RM4US 

sld and super 17 95/25 95 

RM75/RM80 

75 or 80 sld 

18 95 

RM75S/RM80S 75 or 80 super 

36 95 

BM 1 

bumper ml 

15 95 

SSM 2 

stomiess ball mi 

1795 

SSM 1 

stainless boll A spring 


ml 

32 95 

00 1 

quick disconnect 

2ml S/B mag ml 

13 95 

SGM? 

28 95 

HOT 

trunk ml w/swivrt 
ball 

AND MORE 1 

16 95 
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EEB >s Bird r . No 1 East Coast Dealer 
Large inventory Package Deal S CALL S 
Bird 43-elements-loads 


HY GAIN 

TH7DXS 

TH5MK2S 

EX 14 

TH3JRS 

18AVT/WBS 

I4AVQ/WBS 

V2S 

V4 

HB144MAG 

KLM 

KT34A 

KT34XA 

2M 14C 

2M22C 

435-18C 

435-40CX 

MOSLEY 

TA33 

TA33JR 

CL36 

CL33 

PR037 

VAN GORDEN 

P08010 

PD804U 

PD4010 

S080 

SD40 

ALL BANDER 


7 el triband 
5 el triband 

4 el tritund 

3 el 750W pep 

5 band trap vert 

4 band trap vert 
2mI omni direct 
70cm omm direct 
2nd mau ml 
AND MORE' 

triband 4 et 
triband 5 el 
2nd satellite 
2mt satellite 
70cm satellite 
70cm satettde 

3 el tnband 
3 el tnband 

6 el tnband 
3 et triband 

7 el tnband 

80 10 dipole tut 
80 40 dipole tut 
40 10 dipole kd 
80 shortened dipole 
40 shortened dipole 
160 tOnd 
AND MORE* 


TET 


HB433SP 40 15. 10. 3 el 

244 95 

MV3AH 7 21.28 vert 

48 95 

MV3AHR 7/21/28 vert 80 45 with radio 

MV38HR 14/21/28 vert 80 45 with radio 

MLA 4 loop 3 5/7/21/28 

139 95 

SO 10 28 MHz Swiss Quad 

118 95 

SOY 06 2mt Swiss Quad 

55 95 

SOY 08 2ml Swiss Quad 

66 95 

MISC 


Alpha Della Twin Stoper 

49 95 

Larsen KD4 150 HO 

16 95 

Larsen Dual Banders 

38 45 

Unadilla 1 1 

17 95 

Ant Spec AP151 3G 

34 50 

X Panda Five 

14 95 

Lightning Arrestor UHF M F 

3 80 

Butlernul HF38 

165 00 

Hustler UGM 

19 95 

Unlenna Dual Band 

51 00 


Radios 


LARSEN 

IM150MM 
NLA1S0MM 
NM0150MM 
KD4 142 HO 

AND MORI' 

CABLE A CONNECTORS 

Beklen 9913 
Columbia RG 213 
RG8/U 
RG 8X 
RG59/U 
PL259/Sifver 
N Male lor 8/U 
BNC(M» UHfll i 

ANO MORE' 


RTTY-AMTOR 

Packet 


RTTY AMTOR-PACKET 

EEB is one ol the lew Amateur deote's that actu 
ally demonstrates the latest high tech equip 
merit We test every new item and only sdl what 
wr feel confident with It you are considering 
Packet can us and we H sell you the best (Ask 
tor Scott WH4S or led AA4GM at 703 938 
3350| It you are in the DC area slop in and 
marvel at our dedicated RTTY loom 

PAKRATT PH 64-World S Best 
Price/Perlormance Ratio 

The Pakrat! 64 is the world s hrsl f<vr mode m 
one Amateur Radio smart data controitet 
S219 95 

NEWt PK 80 Packet Controller 

Utik*s TAPRlt board factory wved Inr al RS 232 
compatible computers 
Now at $219 95 

CP-1 AEA Computer Patch ' Interface 

Convert your personal computer and transceiver 
into a lull featured RTTY station w/ the CP 1 
Computer Patch interface and software by AEA 

• Now available lor the Commodore 64 

• Complete with cables for Hie At A CP t 

• Keyboard overlay*, and manual S CALI 

• RS 232 option available 
KANTRONICS UTU 

Now Available al EEB 

• Can be used on CW ASCII AM10R and 
RTTY 

• Easy tor beginners 


10' sect 

41 50 

• Shotkey (kodes tor dear sound increased per¬ 

lop sect 

48 00 

formance 

10' sect 

51 50 

• Spike protection installed al the pwr supply 

2 3 top sect 

62 10 

for max spike and surge protection 

10 sect 

115 50 

• Final check out alignment 

2 3 top sect 

126 00 

• We also install ICOM options al no charge 

access shelf 

15 00 

R71A HP MF Mdcharueal Filter add $200 00 

access shelf 


to R71A 

thrust bear 

53 95 

R71A HP XF 8 pole Xlal Filter odd $250 00 

10“ mast 

22 2 5 

to R71A 

short base 

26 75 

R71A HP XFS 2 1 kHzXt.il Filler odd $300 00 

short base 

49 50 

In R/1A 

gm pole 

187 50 

R7IA 24 hour tesled-no mods $699 99 


ROHN 

20G 10* sect 4150 

20AG lop sect 48 00 

25G 10* sect 51 50 

25AG 2 3 top sect 62 10 

45G 10 sect 115 50 

45AG 2 3 lop sect 126 00 

AS25G access shell 15 00 

AS45G access shell 48 '5 

TB 3 thrust bear S3 95 

M200 10“ mast 22 25 

SB25G short base 26 25 

SB45G short base 49 50 

EE2545G Qin pole 187 50 

HY GAIN ROTORS 

T2X 20 sq 11 315 95 

HAM IV 15 sq ll 262 95 

CD45H 6 5 sq M 164 95 

KENPRO ROTOR 

KR 500 elevation 12 sq ft 161 95 

ALLIANCE ROTOR 

U110 3 sq 11 48 00 

DAIWA 750E ROTOR 
Compare These Specs A Pricing 

Mn750C 1 Moloi 2 Motor 4 Motor 

Wmd 

Load 

Sq Et 16 1 21 5 30 

Turn 

Pwr 

Lbs 610 1200 2400 

Break 

Pwr 

Lbs 5200 9600 18300 

Price $219 00 $295 00 $450 00 

Additional Motors $77 00 Preset Add $30 00 
Free 11 S Great Circle Transfer Map w/Rolor 
ALINC0 Quad Pod the perfect match tor 
todays antenna installations i e OSCAR syv 
terns kght HE beams. VHF UHf beams 
4 legs strong-rotor plate-accepts optional 
thrust bearing lightweight durable akmnnum 
construction-easy installation 
ETS-120 46- $ 67 00 

ETS 150 55“ $ 79 00 

E IS 180 67- $ 95 00 

ETS 210 79“ $107 00 

AA7 7A Thrust Bear S 36 00 

AAZ 7 Rotor A Control $(21 00 

See Ahncn Ads for Details 


AUNC0 ALH 2061 SPECIAL $ CALL 

• 5 A 25 watt 1 . 10 Ch memory 

• Scan control on Mic 

• Built in Sub Audio Tone 

• The AIR 206T is the safest mobile rig on 
the market No need to take your eyes off 
the road- COMPLETELY PROGRAMMABLE 
FROM MIC 

ALINC0 AIM 203T SALE $ CAU 

Don l buy any HT unlit you study this fantastic 
unit ProgrammaOrkry identical to AIR 2U6T 
You only need to learn one radio when you have 
both lull teifcred scan memory 5 watts 2 sub 
aud»o tones Receives 140 160 MH; 

IC0M R 7 1 A HP-High Performance 
EEB has modified the work! class R71A and 
enhanced it*, performance beyond the 
manufacture- | drram 

• 74 hour bench test and 6 month war 
ranty 

• SS8 filter upgrade to improve AM Narrow 
SSB selectivity and dynamic range 

• Front end upgrade improves dynamic i.t 
plus preamp enables operation below II 
kHz 

• 4 kHz tiller replaces 6 kHz wide Idler 
improves AM selectivity 

• Autfco output upgrade givr- more audio al less 
distortion-more easy listening 

• AGC time constant tor optimum AGC control 


(COM R7000 VHF/UHF $849 00 

EEB will of let a R7000 HP-Detail Release 
dale July 86 
MEC 71«. 

Now you can control A enhance the pertor 
ounce ol ICOM R71A 751A 771A 471A 
1271A w/the amazing MFC 71.. computer 
interface tor the C 64 

• Display 1 print A receive memories 

• Store or tog 705 memories w/eomputer 

• Unlimited memory w/Dtw. -.(wage 

• Keyboard ailry or beg mude memory scan 
Get al. the detads-Catl or write today 

MEC 71., Introductory Prkce at $199 95 
Estabkshed Dealer Inquiries Invited 


H ELECTRONIC 
EQUIPMENT 
BANK 

516 Mill Street NE 
Vienna. VA 22180 USA 

Prices A specs subject to change 
Stopping charges not included 
Returns subject to 20% restock charge 
free catalog in USA. all other 3 IRC s 

OROER TOLL FREE 800 368 3270 
Tech Info VA orders 703 938 3350 
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The Model DX-A combines the tremendous firepower of the quarter 
wave sloper with the wide bandwidth of a half wave dipole. Simple 
to install, quick to tune. Proven longhaul DX performance. 


• Installs tike an inverted-V dipole. One leg down. A single ISO 

for 80 meters (67') and the other leg for Is used in the 160/. 

160/40 meters (55) Fed with a single • Current lobe up li 

SO ohm coax. SO-239 connector provided tlon and excellent C 

on mounting bracket Installed from 25 tt 

• Configuration provides wide bandwidth • The Model DX A I 

on all three bands Typically 70 kHz on bled, uses all stainli 

160 meters. 200 kHz on 80 meters and full UVprotected ISO-R 

band on 40 meters Much wider than most wire and is rated fa 

other loaded slopers. dipoles or verticals Specially coated wir 

Hjner usually not required neighbors view 

• Model DX-A also operates on 30-1712 _ _ 

meters. VSWR of less than 2.5 l Easily £ C 

matched with a tuner 

• High-power operation. Rated at 1500 

watts RE P output No traps to break i 

Al QUANTA common 

P O Box 571 Centerville, OH 45459 

(513) 435-4772 Orders • (513) 376-4180 Antenna Tech Info 

current solutions to current problems 


down. A single "ISO-RES’ isolator-resonator 
Is used in the 160/40 meter leg 

• Current lobe up high for maximum radla 
tlon and excellent DX performance Can be 
installed from 25 to 40’ high 

• The Model DX A Antenna is fully assem 
bled, uses all stainless steel hardware, a 
UVprotected ISO-RES coil. *12 copper 
wire and is rated for severe environments 
Specially coated wire disappears from your 
neighbors view 

MM Q n Available from 

wm U “ 9 your local 

Add Alpha Delta Dealer 

* B^ or add $4 00 shipping 
and handling (USA only) 


COMMUNICATIONS, INC. 


(AA) 


BRAND NEW JUST RELEASED 


~ THf RADIO AMATEUR'S 

MICROWAVE 

COMMUNICATIONS 

HANDBOOK 

OAVl IM.RAM KIIUI 


Kl 

The Radio Amateur’s 
MICROWAVE 
COMMUNICATIONS 
Handbook 

by Dave Ingram, K4TWJ 


Explore the world of 
Microwave communication! 

One of Amateur Radio’s Iasi fron¬ 
tiers is the microwave region This 
book is the first available to give 
this ever expanding area of Ama¬ 
teur communications unique 
treatment. Areas covered include: 
communicatons equipment tor 
1 2, 2.3 and 10 GHz. networking 
and data packeting concepts with 
special attention to 24 GHz sys¬ 
tems, design parameters, rf and 
environmental considerations 
and system design suggestions 
for future growth and modification, 
projects and much more. You also 
get information on TVRO and 
MDS systems with suggestions 
and ideas on how to build your 
own 1985 184 pages 1 st Edition 

T-1594 Softbound SI2.95 

Please add S3 50 lor shipping and handling 

Ham Radio’s Bookstore 

Greenville. NH 03048 


products 


disk and instruction manual Easy lo install, the 
system is priced at $229.95 
The Com shack 64 is available from Engineer 
ing Consulting, 583 Candlewood St., Brea. 
California 92621 


affordable tool kits 

Jensen Touls. Inc. has introduced a new eco 
nomical line of electronic/electrical tool kits for 
students, hobbyists, and in house service depart 
ments While not as comprehensive as the 
professional Jensen line, the new Telvac kits 
include tools for most service needs and come 
in a choice of attache or zipper style cases. 

The loot selection includes more than 30 stan 
dard tools lor servicing electronic and electrical 
equipment as well as for model building. Tools 
are supplied in single pallet attache-style cases 
of wood/vinyl or aluminum/vinyl construction, 
or in a heavy duty zipper pouch case 


ESDI 




Telvac Kits are ideal for those seeking a highly 
functional and attraclive kit at a minimum invest 
men! For more information, contact Jensen 
Tools Inc.. 7815 S. 46th St.. Phoenix. Arizona 
85044 

Circle F304 on Reader Service Card. 


new commercial license 
materials 

In response lo popular demand, Ameco Pub 
lishing has rewritten two Commercial Radio 
Operatoi Question and Answer License Guides 
for two popular commercial exams: the General 
Radiotelephone Operator s License and the 
Marine Radio Operator's Permit 

For preparing for Ihe General Radiotelephone 
exam. The Commercial Radio Operator QUA 
License Guide tor Element 3 (Cat No. 9 01. 
$5.95) contains over 270 questions taken from 
fhe latest FCC syllabus. Detailed answers, writ 
ten in Ameco’s proven, easy to understand 
style, are included. 

For preparing for the Marine license, the 
revised Commercial Radio Operator License 
Guide for Elements 1 and2 (Cat. No.8 01. $5,951 
contains all the information needed to pass the 
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Butane 


Heatsinks 

We carry heal sink* for TO-3. 
TO-5. TO 220. transistors Perloct 
tor Kit building 

As low M 


affTsontcEHtH 


ATTENTION 

Electronic Enthusiasts... 


FREE Electronic Devices Catalog filled with 
resistors, capacitors, transistors speakers, 
transformers, switches, tubes, ICs. test 
equipment, kits, fuses, connectors, wire and 
more For-further information about these 
products and other exciting values, get a copy 
of our new 64 page catalog 


CALL TOLL FREE 
1-800-551-1522 


MCM ELECTRONICS 

A DIVISION OF PREMIER INDUSTRIAL 


Digital Multimeter 

3'*/ digit shock mounted display 
Four DCV ranges Four DC A 
ranges Two ACV ranges Four 
ohm ranges Input impedance 

>72*057 *29« 


Digital Capacitance Meter 

Chech tolerances sort values, 
measure unmarked capacitors 
and more With inn capacitance 
meter Nine ranges trom tpF to 
leWfcsF 

>72-040 S 59 80 


Go anywhere soldering iron No 
cords, no charging Refill quickly 
with widely available butane 


i Breadboard Module 

'z ' Superior quality acetal plastic 
Holds torm and resists heat up to 
90* C 630 t»e pomts. 200 dist 

<AQC 

•72-337 




Kits 

We carry unique electronic kits tor 
the advanced and beginner 


Magic Mouse for C64 

Creates complicated graphics in 
loss than half the time required 
for conventional programming 
*•3-775 S4995 


Pyle Woofer 

Superior quality Pyle drivers are 
available Irom us al fantastic 
prices Build your own speaker 
system and save 10". 16 ounce 
magnet. 75 watts 

#5S * 100 5OQ80 

When you buy a pair 


12 Inch Monitor 


This green screen monitor is 
compatible with NCR and IBM 
PCs Will not accept composite 

uTtto 


BELDEN 991 1 Low Loss Cable 
100 It. & up - 3»<t/«t. 

9911 & less 39«/ft 
BELDLN 9258 RG-8X 
$160 per 1000 II or !7«/fl. 
Amphenol connectors: 

If, 2IO 'N* M.|U- 1 4l>U*end 

IK. 2IC. I mi ll lor Beitlrn ‘fll I 

lIC • 2*IA N' H.hm-I« rmnecfor 

l/(« 58A N’ fi*m>ilt‘ih.ivM> mount 

L (. |4(, N PIuRtnUUf kKl 

• < . n t N I... k toUMI ( 

Pt 2M l It ft Male i .(Me end silver 

PI. UMF Barrelconnotlor 

l(> I7 r » Reducer for K(« SHi.iblr 

U(. I7<» Reducer for R(» VI MimX 

IK.IWt KN( Flu* hit R(. >H 
U<. 7M)H H( N Plu« lor R(. W 
l <. JMilt HM I’lutitm MtniX Mlitl 

8 gauge hook-up wire 28C/ft. 

Perlec (lor power supplies Red o» Bl*f k only 
COMPUTI STOCK. SAMC DAY SHIPPING 

U.S Geological Survey Maps , 

Compter* N I <odei nutoil plus 

201-887 6424 /T\ 0/7^1 

110-4 Route 10 IQ) 5 \pj 

E Hanover. N.| 07936 


7 MILLION TUBES 



| oJ2i r’k 


FREE CATALOG 

Includes all Current. Obsolete. An 
tique, HardToFmd Receiving, 
Broadcast. Industrial, Radio/TV 
types. LOWEST PRICES, Major 
Brands, In Stock 

UNITY Electronics Dept. H 
P.0. Box 213 ^ „ 

Elizabeth. NJ 07206 


This converter covert all (he 420 - 443 MM* ATV frequencies This 
convert»r uiet e cryttil reference I* lock oh»o the (he 459 23 MHf 
{tender* -or- * JKK4 chennel .1 421 23 or 4 26 23 or 456 23 MHf 
Thu converter els* Supports « menu* 1 tuning mod# for nontte'wjerd 
frequencies The 1 output con bo ©»i»red foe chennel 2 or J 
This ATV module »s smell end only re^irri • 12VPC A smelt 12V 
I'ensformer is supplied with IhK assembled end tested twvrrier 
This convener uses e GAs f[T Pf *mp with e highly selective bend- 
pest filter the* wilt cut out strong UMf Tv end other strong eut**f 
bend fff I 

Typicel rejection if 500 MHl - 30 eft, $220 MHf • -65 db. 
end f• t 44 MM* • 70 db or greeter The pelt-bend n 420-443 

Veil«g# reguteflon «s very stable under very wj £>C input Con¬ 
version gem is epp#o>im«t#Vy 20 db with onpyf end output surge 
protection Input is vie type "n connector Output ts vie e type ‘t * 
connector Sue is 3 123 « 3 5 » I 3 

(96 50 

QUANTITY PRICING AVAILABLE EOR GROUP PURCHASES 

rECIINICAI DEVELOPfll NT SYSTEMS 
3608 CHARLES STREET 
TORT WORTH,TEXAS 76118 
(817)?84-4?90 


TERflS. money order, certified check.UPS 
cesh COD Allow 2 weeks for personal or 
compeny checks to clear Add $4 50 for 
shlpplny & handling Texas add 5.12SX 
state soles tax 


/ 
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Orders & Quotes Toll 
Free: 800-336-4799 

(In Virginia: 800572 4201) 

information 6 Semcr (641-1061 
Service Deportment (703) 49*8750 


1J646 Jettenon Bern Highway 
woodtmdse. 99191 

Store Hours Mil 10 em - 6 pm 
W» 10am 8pm 
Sat t0 am 4pm 
OOcr Hours aa 4 V am 7 pm 
Sat 10 am 4 pm 


3 ICOM 

New IC-735 

Compact HF Transceiver 
Call lor Introductory Price 


New IC-751A 

HF XCVR/Gen Coverage 

Receiver 

VHF/UHF 

!«• 97A, 97H. 971 A. 9J1H 

ttO MNa- I7A 

440 MNi 471 A. 471H. 47A 

IC-09AT, 04AT 

I Small, light His for 9m or 
440 mh* 10 memories 
and Kan functions 

IC-tAT, SAT, 4AT 

Handheld for 9m. 990 
MHj. 440 MH; 

New IC-AS in stock 

Aircraft handheld 

Shortwave 

Sony 

Panasonic 

Yaesu 

Kenwood 

icom 

Scanners 

Uniden' Bearcat 
Regency 

More Helpers 

• Marine radios by Regency Polaris 
and Icom 

• Commercial Land Mobile by Vaesu 
and others 

• Telephones by AT41. Cobra. 
Southwestern Bell, and Panasonic 

• Os by Uniden Midland, Cobra 

• Radar Detectors by Uniden and 
Whistler 


Out A««ocuMe Store 

4 !«•««*> I«M rOh.ni 
lecwM louiuana KM«t 

4 terwe iVM) M tttt 


Much More in stock! 
Send $1 for our 
New 1986 Buyer's 
Guide—Catalog. 

KENWOOD 

New TS-440 

HF XCVR with built-in Antcnpa Tuner 
Call fo< intro price 



TS*f 40 

HF XCVR/Gen Coverage Receiver 

New TM «S30A/50A/70A 

95/45/70watt mobile 9m rigs 

New 9018 In Stock 

9m Mobile. 45-watts 

Handhelds 

1R 9600A IR3600. 1H9t AT, 31A1, 
41 AT Call for Quotes 



FT 757GX 

HF XCVR/Gen Coverage Receiver 

More Radios 

Encomm/Santec 

KOK 

Ten-Tec 

Ask for Package 
Quotes on 
Radios/Accessories 
A Antennas/Towers 


information A Service <603)890)750 

He* I n pnJ Orders *00 917 0047 

Store Hours Monday-Closed 

TWSac 10 am 4 pm , 

IT# 19 noon-8 pm 
Sun 19 noon-S" 

•Onin ana *rl nj4. SI hr tlm ttf 
••C to ul Vnw lor i w w o ia Vo 

loai no pmone iMcu Kiiptnt r.ne« «So 
not thippwj UPS COO lee If IS («' 

poctaye Pot#* uitycct to • »'inoul not set 

os ooi^adon Hoduct* •»* «« vna lor r •eiuat>of 
*vBK»'WO lelvw er« iwOfTCt lo • (Cliork 
•ng #nn nandbng re# end • »*.»■' win Ue nwed lor 
use on row* neri pu>enme 104 wppom in* 
"Nnufatturer* w«i>enue% to gel • <ctr? of • «•#* I 
•P"»y P»ar to (Mtkm i •* customer tenme at 
70l«4l '«SI md r «• ta iuinni<«i a no cot) 

Antennas 

HF. VHF, swi. scanner, marine, A 
commercial for Mobile or Base 
Cushcraft 
Mini-Products 

BAW 

van Cor den 
KLM 
AEA 

Butternut 
Mosley 
Hustler 
Telex Hy-Oam 
Larsen 

Towers 

Unarco-Rohn, Hy-oam, Tri-Ex 
Ask for special quotes on package 
deals including cable, guys, 
connectors, turnbuckles. etc 

Accessories 

Kenpro 

Alliance 

BAw 

Telex Hy<sam 
Daiwa 

MFJ 

Bencher 

Amphenol 

Astron 

B *K Precision 
weiz 

Amplifiers 

Vocom 
Oiawa 
Ameritron 
Amp Supply 
TE Systems 
Tokyo My-Power 

Computer Stuff 

Packet Radio 
Hardware and Software 
for RTTY/Morse 
Hal 

Kantronics 

AEA 

Microlog 

MFJ 

Ham Data Amateur Software 


2.1 to 3.0 GHz 
SWEEP GENERATOR 

• Maximum sinos odiai sweep from 

2 1 lo 3.0 GHz 
• Output varies less 
■ ^6 A - than +2 Db 
I • Sweep adjustable 

rmswg 2.1-3.0/S144 oo 1 to over 900 MHz 

• Output is attenuated to about 0 DBm 
anotranslormed to about 52 ohms with 
20 tt ol RG-58 cable (BNC plug) 

• 60 Hz horizontal sweep w/phase control 

• Regulated +12 VDC and - 15 VDC 
output at less than 50 Ma 

• Input power is 120 VAC 

• Other microwave test and communi¬ 
cations equipment available 

• Prices include postage/handling il order 
includes check or money order 

• FOB Brookfield. M0 lor C O D or 

charge orders mm 

ROENSCH MICROWAVE K 

hr t bo. is6B 816-895-5431 U 

BROOKFIELD. MISSOURI 64628 ^ 


^ Crystal 
it Filters 


tor KENWOOD TS830, TS930. TS940 

Our filters havr received universal PWSC As famous con 
teste' VE 3BM V wrote recently in RMtOSPOdtng s review 
ken wood fillers are great Out 8 pole For Tango titters are 
oettf i nave puf a pair in my 930 and the improvement »s 

fantastic 

FOX TANGO MATCHED PAIR FILTER KITS 
2 1 kHz for SSB 400 Hz lor CW S170/pnr 

Both SSB and CW SPECIAL S315 lor four 

Kits include detailed instructions and an needed pads 
Specify Dancwidins and Kenwood Mode' when ordering 
FOX TANGO fillers equal or eiceed the claims ot mutators 
Wliy risk disappointment’ Get the real thing ' 

SHIPPING $b US tS At lUS 8 Canada) it2 Elsewhere 
Order by mail or phone • VlSAJMC or COD accepted 
Ask about Our Fitters For Many Other Rigs 

FOX-TANGO Corp. 

Box 15944, W. Palm Bch, FL 33416 
Telephone: (305) 683-9587 



products 


examination, plus additional charts and handy 
reference material. 

Ameco also recommends its Commercial 
Radio Operator Theory Course (Cat. No. 15-01, 
$8.95). More than 450 pages long, it contains 
21 lessons and 600 FCC type multiple choice 
questions. The book is a complete course in 
commercial radio; no previous technical back 
ground is required 

For details, contact Ameco Publishing Corp., 
220 East Jericho Tpke., Mineola. New York 
11501. 

Circle 003 on Reader Service Card. 

Yaesu newsletter 

International Radio, Inc., publishers of the 
ICOM and Kenwood Newsletters for the last five 
years, has now added the Yaesu Owners' News¬ 
letter, formerly a Fox Tango publication, to its 
list of monthly publications. Founded by Milt and 
Ida Lowens approximately 13 years ago. The 
Yaesu Newsletter, like its companion publica 
tions. functions as a worldwide owner’s infor 
mation exchange. Each of the three newsletters 
features information gathered from readers, 
manufacturers or their agents, the IRI Service 
Laboratory, and Amateur Radio magazines 
around the world. 

Back Issues of the Fox Tango Yaesu News 
letter are available from 1972; a cumulative index 
covering the years 1972 through 1985 is also 
available. Back Issues ot the IRI ICOM News 
letter and Kenwood Newsletter are available from 
1980; cumulative indices are also available. 

For information on these publications, send 
an SASE to International Radio, Inc., 1532 S.E. 
Village Green Drive. Suite L, Port St. Lucie, 
Florida 33452 

Circle /301 on Reader Service Card. 

new T/R relay module 

Hamtronics, Inc. has recently developed a 
low loss transfer relay module for use with 
50 ohm coaxial cables at frequencies up to 1000 
MHz. The special shielded relay, with gold plated 
contacts for high reliability and long life, is 
mounted on a stripline PC board with solder ter 
minals The relay module, which measures only 
1 1/8x15/8 inches, is easy to mount and con¬ 
nect. In a typical application, it would be wired 
to adjacent modules with miniature coax. To in¬ 
terface with larger cables, it’s usually wired to 
appropriate connectors on the rear panel of the 
cabinet Handy for T/R switching of devices 
such as the Hamtronics transmitter and receiver 
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modules, band switching of transmit and receive 
converters, selection of antennas, switching test 
equipment paths, etc., the TR Relay Module is 
rated to switch RF up to 25 Watts with a VSWR 
of only 1.3:1. Special rounded contacts and 
shielding between ports provides an isolation of 
55 dB at VHF and 48 dB at UHF. The maximum 
usable frequency is 1000 MFIz. Transfer time is 
a fast 15 mSec, which makes it useful in appli¬ 
cations such as packet radio or simplex auto¬ 
patch. Operating power is 13.6 VDC at only 40 
mA, and on-board relay coil transient suppres¬ 
sion is provided. Standoffs are provided for 
mounting the relay module. 

The price of the TR Relay Module is only $24 
in kit form and $34 assembled. 

For information on the TR Relay Module and 
a 40-page catalog, contact Flamtronics, Inc., 
65-F Moul Road, Hilton, New York 14468-9535. 
(Enclose $1 to receive your catalog by return first 
class mailing. For overseas mailing, please send 
$ 2 .) 



Now there’s a brand new magazine for the 
technically sophisticated microcomputer en¬ 
thusiast who likes to build, customize and explore 
micro hardware at the chip and board level 

The publishers have recruited an outstanding 
staff of senior editors with more than twenty 
years of engineering, software and diagnostic ex¬ 
perience in the microcomputer field. Computer 
Smyth is produced quarterly in Peterborough, 
New Hampshire, home of ten other microcom¬ 
puting publications and a total of more than 
twenty internationally circulated publications. 

Computer Smyth’s primary interest is hands- 
on construction, modification and expansion of 
micros. We see the IBM PC phenomenon as a 
giant magnet or vacuum, dragging hardware and 
software talent into a vortex of activity that ig¬ 
nores and overshadows the line of new CPUs and 
peripheral hardware enhancements that are 
becoming available. We believe 32-bit architec¬ 
ture is the proper and exciting growth direction 
for micros and too little talent is being invested 
in that opportunity. 

Computer Smyth’s editors are also deter¬ 
mined io cover all opportunities including the 
rich offerings of the IBM lines as they appear and 
especially to evaluate the so-called clones. 

We believe magazines are hard-copy net¬ 
works—or extensions of the central nervous 
systems of those who read them and interact with 
each other through them. The inter-stimulus fac¬ 
tor accelerates each participant’s learning curve, 
produces new combinations of ideas and new 
answers, and defines fresh problems. We are con¬ 
tent and idea centered—not just a sales medium 
for consumer goods. 

Who reads Computer Smyth? We re look¬ 
ing for the intelligent, technically curious and 


adventurous computer buff who isn't afraid to 
take the back off the case, who likes new ex¬ 
periences and digs into any device, unsatisfied 
until all its mystery is dispelled and its potential 
is fully in hand. Our reader is a craftsman who 
enjoys building, even while finding the adven¬ 
ture just a little scary. 

Our first-year line-up included: The SC84 com¬ 
puter; a brand new Z80 system with exceptional¬ 
ly powerful peripheral possibilities and a plain 
English description of each and every capability 
of the machine and its operating system; an X/Y 
charter/plotter you can build for under S6Q that 
will teach you a lot about how these devices 
work; a neat, powered wire-wrap tool for two 
hours of your time and a little more than the price 
of the tool’s bit; an RGB color to composite con¬ 
verter board; Ed Scott’s three part series on his 
68000 computer; Ken Barbier on printer inter¬ 
faces; a multipen plotter upgrade; a Data Destroy¬ 
er (for super clean disks) a review of the DTC XT 
clone; an RMN converter; and an audio module 
for the Atari 8000. 

Coming up in 1986: a switched power supply; 
an EPROM programmer; a safe, active circuit trac¬ 
ing tool; a silicon disk: how to identify and find 
microchips; how to buy a superplus keyboard; 
and builder reports on four single-board com¬ 
puters: Z80, 64B180, PC and XT. 

Our Guarantee: Your money back after your 
first issue for any reason. 

To subscribe, just fill out the order blank and 
enclose your check for $15 for one year or $25 
for a special two-year introductory offer. If you 
prefer, use your MasterCard or Visa card. Credit 
card users are welcome to place phone orders 
at (603) 924-9464. 


200-watt linear amp 

Microwave Modules Ltd., of Liverpool, Eng¬ 
land, has announced the availability of a com¬ 
bination 200-watt linear amplifier, the MML 
144/200-S, with selectable input levels and a 
GaAsFET receive preamplifier for 144 MHz oper¬ 
ation. This design provides an output power level 
of 200 watts that is fully compatible with 3-watt 
144-MHz handheld transceivers or multimode 
transceivers having either 10 or 25 watts output. 
The input power level is manually switch-selec¬ 
table to suit the transceiver in use, making this 
product appropriate for use with mobile, porta¬ 
ble, or base station equipment. RF VOX and a 
manual PTT are provided. 

The receive preamplifier uses one of the latest 
dual-gate GaAs FETs in a noise-matched con¬ 
figuration. Conversion gain is deliberately set at 
only 12 dB in order to achieve strong signal han¬ 
dling capability while maintaining an overall noise 
figure of below 1.5 dB. The unit is housed in a 
durable extruded aluminum enclosure measur¬ 
ing 13-3/16 x 6-15/16 x 3-13/16. 

The MML 144/200-S is available from the 
"PX" Shack, Belle Mead, New Jersey 08502 and 
other Microwave Module dealers. 

Circle 1320 on Reader Service Card. 


ORDER BLANK 


□ Enter my subscription for 
one year at $15. 

□ Make that two years at $25- 

□ I enclose $_by 

□ check money order □ 

□ Master Card Visa □ 


NAME 


STREET a NO. 


CITY STATE ZIP 


CARD NO. EXPIRES 


icomputerCmyth 


PO BOX 176 Dept. H-56 Peterborough, NH 03458 


S 112 


SAVE SAVE SAVE SAVE 

-IQOOQa ARBI 

AMATEUR RADIO CALL DIRECTORY 
WAS $15.75 NOW $4.95 SAVE $10*80 


F>lease add $3.50 to cover shipping and handling 
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flea 
market 


i 


I® O O I 


RATES Noncommercial ads 10<C per word; 
commercial ads 60<P per word both payable 
in advance. No cash discounts or agency com¬ 
missions allowed. 

HAMFESTS Sponsored by non-profit or¬ 
ganizations receive one free Flea Market ad 
(subject to our editing) on a space available 
basis only. Repeat insertions of hamfest ads 
pay the non-commercial rate. 

COPY No special layout or arrangements 
available. Material should be typewritten or 
clearly printed (not all capitals) and must in¬ 
clude full name and address. We reserve the 
right to reject unsuitable copy. Ham Radio can¬ 
not check each advertiser and thus cannot be 
held responsible for.claims made. Liability for 
correctness of material limited to corrected ad 
in next available issue. 

DEADLINE 15th of second preceding 
month. 

SEND MATERIAL TO: Flea Market, Ham 
Radio, Greenville, N. H. 03048 


RADIO FREQUENCY SPECTRUM CHART made specifically 
for Amateur, shortwave listeners, and scanner enthusiasts. 16" 
x 20" FULL COLOR poster suitable for framing. Only $4.50 plus 
$1.50 sf±h. Schools and others please write for quantity discount. 
Rover Printer, KB6DYM, 2135C Columbia, San Diego. 
CA 92101. 

DX ANTENNAS FOR 160-10 METERS. Small size, broadband, 
high performance. Also, antenna parts. Beverage insulators, wire 
and cable. Low prices and fast service. SASE for catalog W1FB. 
Oak Hills Research, POB 250, Luther, Ml 49656. 

CABLE TV CONVERTERS & EQUIPMENT: Plans and parts. 
Build or buy. SASE for information. C & D Electronics. PO 8ox 
1402, Dept. HR. Hope, AR 71801. 

WANTED: Anything made by Kinemetrics True Time, Inc. 
Receivers, WWV clocks, time code readers, manuals, incom 
plete assemblies, etc. C.K.Barber, 3112 Ursula Street, Aurora, 
CO 80011 

IBM-PC RTTY/CW. CompRtty II is the complete RTTY/CW pro 
gram for the IBM-PC and compatibles. Virtually any speed AS 


Foreign Subscription Agents 
for Ham Radio Magazine 


Ham Radio Austria 
Karin Ueber 
Posttach 2454 
D-7850 Loerrach 
West Germany 

Ham Radio Belgium 
Stereohouse 
Brusselsesleenweg 416 
B 9218 Gent 
Belgium 

Ham Radio Holland 
Postbus 413 
NL-7800 Ar Emmen 
Holland 

Ham Radio Europe 
Box 2084 

S-194 02 Upplands Vasby 
Sweden 

Ham Radio France 
SM Electronic 
20 bis, Ave des Clarions 
F-89000 Auxerre 
France 

Ham Radio Germany 
Karin Ueber 
Posttach 2454 
D-7850 Loerrach 
West Germany 


Canada 
Send orders to 
Ham Radio Magazine 
Greenville, NH 03048 USA 
Prices m Canadian funds 
1 yr $29 95. 2 yrs $53 30 
3 yrs $75 40 


Ham Radio Italy 
Via Maniago 15 
I 20134 Milano 
Italy 


Ham Radio Switzerland 
Karin Ueber 
Posttach 2454 
D-7850 Loerrach 
West Germany 


Ham Radio England 
do R S G B 
Alma House 
Cranborne Road 
Potters Bar 
Herts EN6 3JW 
England 


CM. BAUDOT, CW. Text entry via built-in screen editor! 10,000 
character transmit/receive buffers. Adjustable split screen dis¬ 
play. Instant mode/speed change. Hardcopy, diskcopy, break 
in buffer, select calling, text fiie transfer, customizable full screen 
logging, 24 programmable 1000 character messages. Now with 
WRU (simple mailbox). Ideal for MARS and traffic handling. Re 
quires 128k PC, XT. AT, PCjr. PC-DOS. serial port, RS-232C 
TLI $65. Send call letters (including MARS) with order. David 
A. Rice. KC2H 0, 7373 Jessica Drive, North Syracuse, NY 13212. 

THE GOOD SAM HAMS invite RV operators to check in the 
Good Sam Ham net 14.240 Sundays J900Z also 3.880 Tuesdays 
at 2359Z. Net control N5BDN. Clarksville. IN 

OLD RADIO transcription discs wanted. Any size, speed. 
W/FIZ, Box 724 HR, Redmond. WA 98073-0724 

RTTY-EXCLUSIVELY for the Amateur Teleprinter One year 
$10.00. Beginners RTTY Handbook $8.00 PO Box RY. Cardiff, 
CA 92007.' 

IMRA, International Mission Radio Association helps mission 
aries. Equipment loaned. Weekday net, 14.280 MHz, 2-3 PM 
Eastern. Eight hundred Amateurs in 40 countries. Brother Frey. 

1 Pryer Manor Road, Larchrriont. New York 10538. 

RUBBER STAMPS: 3 lines $4.50 PPD. Send check or MO to 
G.L. Pierce. 5521 Birkdale Way, San Diego, CA 92117. SASE 
brings information. 

SELL RK4D32 Raytheon Transmitting tubes only $35.00 each. 
Inquire on others. Wanted Morrow BR 560 receiver with sup¬ 
ply. Morrow SSB Transmitter, AC supply. M. Levy, 101 East 
Driftwood No. 26, Fredericksburg, TX 78624. Tel 512 997 2534. 

WANTED: Western Electric tulxi manual Also would like to con 
tact groups specialized in home-brewing tube type audio 
equipment. Doug Yumoto, AG8L, 8258 Niles Center Road, 
Skokie, IL 60077. (312) 982 9683 (home) (312 ) 764-9186. 

DISCOUNT CATV CONVERTERS/DECODERS and video ac¬ 
cessories. Solar cells for remote power and battery charging ap¬ 
plications. Send for free information and prices it could save 
you big money on your next purchase of these and other CATV 
items. Easy View. PO Box 221. Arlington Heights, Illinois 60006. 
(312) 952 8504. Ask for Rudy Valentine. 

ELECTRON TUBES: Receiving, transmitting, microwave... all 
types available. Large stock. Next day delivery, most cases. Daily 
Electronics, PO Box 5029, Compton, CA 09224. (213) 774-1255. 

CUSTOM MADE EMBROIDERED PATCHES. Any size, shape, 
colors. Five patch minimum. Free sample, prices and ordering 
information. Hein Specialties, Inc., Dept 301, 4202 N. Drake, 
Chicago, IL 60618. 

RECONDITIONED TEST EQUIPMENT $1.25 for catalog 
Walter, 2697 Nickel, San Pablo, CA 94806. 

BRAND NAME 5.25“ COMPUTER DISKS. 10 disks in poly 
p.ik/SSDD $7.99 DSDD-$8.99 includes sleeves. ID labels, tabs. 
Send check or money order to Micro-Applications. Inc., 915 E. 
Sheridan, Des Moines, IA 50316. Shipping add $1.50 for 1-5 
items; $3.00 for 5 or more items. COD orders add $2.00. IA resi¬ 
dents add 4% sales tax 

FAMOUS “FLORIDA SKIP” 2 meter repeater map. Now in 
its 5th printing. Fully up-to-date, with all the latest repeater list¬ 
ings and frequencies. Designed and edited by Bill Tucker, 
W4FXE. Available for |ust $.25 plus business size SASE to: 
FLORIDA SKIP. PO Box 501, Miami Springs, FL 33266 

PRINTED CIRCUIT BOARDS and kits for QST articles Call 
or write for information. AHA Engineering, 7970 Orchid Drive, 
Buena Park, CA 90620. (714) 521-4160. 

PACKET/ASCII/BAUDOT/CW for IBM PC. SASE to: Emile Al 
line. 773 Rosa, Metairie, LA 70005. 

CABLE TV CONVERTERS/DESCRAMBLERS. Guaranteed 
lowest prices in US. Jerrold, Hamlin, Zenith Many others 
Lowest dealer prices’ Orders shipped within 24 hours! Master 
card, VISA, COD accepted.Free Catalog call (80) 345-8927 only 
Pacific Cable Co., Inc., 7325 1.2 Reseda Blvd,#1012, Reseda, 
CA 91335. 1818) 716 5914. 

CHASSIS and cabinet kits. SASE K3IWK, 5120 Harmony Grove 
Road, Dover. PA 17315. 

WANTED: Heath Curve Tracer IT-3121 kit/assembled. Mission 
School needs 10 units. Call Manila, P I. 832 1773 or write Mis¬ 
sion POB 1651 MCC Makati MM, P.l. 

2 METER AMP KITS: 8877 legal limit kit $395. 3CX800A7 900W 
kit $325. Also HV power supplies. CX600N relays, parts and EME 
newsletter. SASE for catalog 2 Meter EME Bulletin, 417 Stauda 
her St., Bozeman, MT 59715. 

RIW-19 432 MHz beams by K3IPW. SASE for information. 


COMING EVENTS 

Activities — "Places to go . . 

CALIFORNIA: Flea Market/Boneyard Sale. Foothill College, Los 
Altos Hills. March-Sept. 2nd Saturday of every month 7 


AM Seders. 7:15 AM buyers. Talk in 145.271-) or 147.570 sim¬ 
plex. FCC exams (408) 255-9000. 

ILLINOIS: The Starved Rock Radio Club Hamfest, June 1, 
Princeton. Same place as last year. SASE please for complete 
registration materials, map, etc. SRRC, W9MKS, RFD 1, Box 
171, Oglesby, IL 61348 (815) 667-4614 

NEW HAMPSHIRE: Deerfield. The Hosstraders will present their 
Spring Tailgate Swapfest, Saturday, May 10 at Deerfield, NH 
Fairgrounds. Admission $2 per person; no extra charge for 
sellers. Friday night camping at nominalfee, but no entry be¬ 
fore 4 PM Friday. Profits benefit Shriners' Hospital. Last year's 
gift: $11,754.46. Talk-in 146.40-147.00. New England's biggest 
Hamfest is sponsored by Bob, W1GWU, Joe, K1RQG, and 
Norm, WA1IVB. For map SASE to WA1VIB, RFD Box 57, West 
Baldwin. ME 04091. 

RHODE ISLAND: The Rl Amateur FM Repeater Service which 
operates the 146.16/76, 146.34/94 and 222.16/223.76 repeat 
ers in Rl, will hold their annual Spring Flea Market and Auc¬ 
tion, Saturday, May 17, American Legion Fairmount Post 85, 
870 River Street, Woonsocket. Flea market opens 9 AM and 
spaces are $5.00 each. Auction 12 Noon to 5 PM. Free admis¬ 
sion. Food and beverages available. Talk in on 34/94 and 52 sim 
plex. For information: Rick Fairweather, K1KYI, Box 591, 
Harrisville, Rl 02830 (401) 568-3468 from 7 9 PM. 

GEORGIA: The 1986 Atlanta Hamfestival, sponsored by the At¬ 
lanta Radio Club, July 19 and 20, Georgia World Congress Cen 
ter. Over 150 exhibitors. Forums and a huge, air-conditioned flea 
market. For further information SASE to: Atlanta Hamfestival, 
POBox 77171, Atlanta, GA 30357. 

ILLINOIS: The Western Illinois Amateur Radio Club will hold 
its 1986 Tri-State Swapfest in conjunction with a Flyln Break¬ 
fast sponsored by the Experimental Aircraft Association. May 
18, Haerr Field, Taylor, Missouri (5 miles west of Quincy, IL). 
9 AM to 3 PM. Tickets $1.00 each; 6/$5.00. Tailgate flea mar¬ 
ket spaces $2.00 advance, $3.00 at the gate. VEC exams offered 
for all license classes. Talk in on 147.03 repeater. For more in¬ 
formation: Western Illinois ARC, PO Box 3132, Quincy, IL 62301. 

NEW YORK: The 27th annual Southern Tier Amateur Radio 
Club's Hamfest, Saturday, May 3, Treadway Inn, Owego. Flea 
market opens 8 AM. Tech and non-tech talks. Vendor displays. 
Refreshments. 6:30 PM dinner by advance tickets only. Talk in 
on 22/82, 16/76 or 146.52 simplex. For further information SASE 
to PO Box 7082, Endicott, NY 13760. 

MASSACHUSETTS: The Hampden County Radio Association 
will hold its annual Flea Market, Sunday, May 
4, rain or shine, West Springfield Elks Lodge covered pavillion, 
Morgan Road. 9 AM to 3 PM. Admission $1.00. Tables $5.00 
each. Dealer displays $5.00 per vehicle. Food and refreshments 
available. For more information contact Steve Nelson, WA1EYF 
(413) 596-8216. 

INDIANA: The 40th annual WVARA Hamfest sponsored by the 
Wabash Valley ARA, Sunday, June 1, Vigo County Fairgrounds, 
Terre Haute. For more information SASE to WVARA, PO Box 
81, Terre Haute, IN 47808. 

NEW HAMPSHIRE: The 12th annual Eastern VHF/UHF Con¬ 
ference, May 16-18, Rivier College, Nashua. Friday night hospi 
tality room. Saturday rap sessions. New this year a series 
of tutorial presentations for the newcomer to VHF/UHF. To 
preregister send $13.50 to David Knight, KA1DT, 15 Oakdale 
Avenue, Nashua, NH 03062 before May 5. Registration at the 
door $20.00. Saturday night banquet $14.00 payable by May 5. 
A special registration fee of $10.00 is available for the first-timer. 
Dormitory housing available at the college for a modest fee. Con¬ 
tact Lewis D. Collins. W1GXT, 10 Marshall Terrace, Wayland, 
MA 01778 ( 617) 358-2854 6-10 PM EST. 

MASSACHUSETTS: The Northern Berkshire Amateur Radio 
Club's annual Spring Flea Market, Sunday, May 18, Dalton 
American Legion, Route 9, Dalton. Admission $1.00. Starts at 
sunrise. YLs and kids free. 

ARIZONA: The Cochise Amateur Radio Association (CARA) 
will hold us 1986 Hamfest, May 2-4, Club's Training Facility. Mos 
on Road and Rt. 90, Sierra Vista. No charge for tailgaters. Talk 
in on 146.52 and 146.16/76. Ham exams May 4. For more infor¬ 
mation: Don Morgan, W7ACI, (602) 458-5293 or CARA, PO Box 
1855, Sierra Vista, AZ 85636. 

MARYLAND: The Maryland FM Association's annual Hamfest, 
Sunday, May 25, Howard County Fairgrounds, West Friendship, 
30 miles west of Baltimore. 8 AM to 4 PM. Inside tables $7.00 
by advance registration only. At the door $10.00 if available. Do¬ 
nation $3.00. Talk in on 146.16/76, 222.16/223.76 or 449.1/444.1 
MHz. For tables or information: Michael Cresap, W3IP.1921 
Pometacom Drive, Hanover, MD 21076. (301) 551 3567 6-10 PM. 


COLORADO: The Pikes PeakRadio Amateur Association's 
Swapfest Saturday, May 17, 8 AM, Rustic Hills Mall, Palmer 
Park and Academy Blvd, Colorado Springs. Free admission. Ta¬ 
ble rentals $8.00 advance, $10.00 at the door. Talk in on 
146.37/97. VE testing on site. For information or reservations 
call Al, N0CMW (303) 473-1660 or write PPRAA Swapfest, PO 
Box 16521, Colorado Springs, CO 80935. 

CONNECTICUT: The Pioneer Valley Radio Association's an 
nual Flea Market, May 4, 9 AM to 3 PM, East Hartford High 
School (formerly Penney High) 869 Forbes Street, East Hart¬ 
ford. Free parking. Dealer tables $8.00, setup 8 AM. General 
admission $2.00. Talk in on 146.19/79. Amateur radio exams 
given by the Newington Amateur Radio League VE team. Walk- 
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ins accepted. For information or table reservations: Dave Rose, 
KW1V, 13 Long Crossing Rd, East Hampton, CT 06424. (203) 
267 8993. 

OHIO: The Athens County ARA's 7th annual Hamfest, Sun 
day. May 18, 8 AM to 3 PM, City Recreation Center, East State 
Street. Admission $3.00 advance and $4.00 at the gate. This 
year the focus will be on the use of computer technology in 
ham radio. A special feature will be a live demonstration of pack¬ 
et radio. Those wishing to take license exams send completed 
form 610 and check for $4.25 payable to ARRL/VEC by April 
15 to John Cornwell, NC8V, exam coordinator, 101 Coventry 
Lane, Athens, Ohio 45701. Advance registration requested but 
walk-ins will be accepted. Free flea market space for those bring 
ing own tables. Talk in on club repeater 146.34/ 94. For reserved 
flea market space: Sam Stewart, KA8NIE, 116 Franklin Avenue, 
Athens, Ohio 45701 (614) 592-5330. For further information or 
advance tickets write Carl J. Denbow, KA8JXG, 653 Morris Av 
enue, Athens, Ohio 45701. 

OHIO: Portage Hamfair sponsored by the Portage ARC, Sun¬ 
day. May 18, 7:30 AM to 4 PM, Randlph Fairgrounds, Randolph. 
Tickets $3.00 advance, $3.50 at the gate. Indoor/outdoor flea 
market spaces $2.00; with 8' table and one choir $6.00. For in¬ 
formation or tickets (216) 274-8240. 

KENTUCKY: The Northern Kentucky ARC'S "Ham O-Rama 
"86", June 7 and 8, Best Western Vegas Convention Center, 
Erlanger (8 miles south of Cincinnati). Admission for both days 
$5.00. Children under 13 free. Open to public 8 AM. Indoor out¬ 
door flea market. Contact AF4Y or WD4PBF at gate for flea mar¬ 
ket spaces and prices. Major vendors contact Joe Dunnett, 
WA4WNF at (606) 371 2255 for additional information or write 
NKARC, PO Box 1062, Covington, KY 41012. Talk in on 
147.855/.255 and 147 975 375. 

1986 ‘BLOSSOMLAND BLAST’’ Sunday, October 5, 1986 
Write "BLAST”, PO Box 175, St. Joseph, Ml 49085. 

PENNSYLVANIA: The Delaware County Amateur Radio As 
sociation is sponsoring their 7th annual Hamfest, June 8, Drex- 
el Hill Middle School, State Road and Penn Avenue, Drexel Hill. 
Doors open 8 AM. Setups 7 AM. Admission $3.00. Indoor ta¬ 
bles with electricity available by reservation $3.00 per space. Out¬ 
door tailgating. Novice through Extra license exams starting 10 
AM. Food and refreshments available. Talk in on W3UER, 
147.96/36 C/L 224.5 MHz and 146.52 simplex. For registra¬ 
tion/infprmation: Hamfest, DCARA, PO Box 236, Springfield, 
PA 19064 or contact Barbara, N3DLG (215) 535-1616. 

ILLINOIS: The Six Meter Club of Chicago is having its 29th an¬ 
nual Hamfest, Sunday June 8, Santa Fe Park, 91st and Wolf 
Road, Willow Springs, IL. (SW of downtown Chicago). 
Advance registration $2.00. At the gate $3.00. Swapper's Row. 
Gates open 6 AM. Plenty of parking, picnicking, displays in pavil- 
lion, refreshments. AFMARS meeting. Talk in K90NA 146.52 
or K90NA/R 37-97. Advance tickets from Val Hellwid, K9ZWV, 
3420 South 60th Court, Cicero, IL 60650. 

NEW YORK: The Rochester Hamfest and Atlantic Division 
ARRL Convention, sponsored by the Rochester Amateur Ra¬ 
dio Association, May 16, 17 and 18, Monroe County Fairgrounds, 
Rochester. Tickets $5.00 advance; $7.00 at the gate. Huge out¬ 
door flea market $5.00 per space. Special indoor flea 
market for non commercial exhibitors. For tickets: Hamfest Tick¬ 
ets, 174 Croydon Rd, Rochester, NY 14610. For information: 
Rochester Hamfest, 300 White Spruce Blvd, Rochester, NY 
14623 or phone (716) 424-7136. Talk in on 146.28/88. 

NEBRASKA: The Ak Sar-Ben Amateur Radio Club Auction, 
May 18, Radial Social Hall, 1516 NW Radial Highway, Omaha. 
Equipment check-in 8 AM. Auction begins9:15 AM. Talk in on 
146.34/.94. For information: Greg Zimmerman, N0BTN 
(402)895-5219. 

MICHIGAN: The Wexaukee Amateur Radio Association's 26th 
annual Swap Shop, Saturday, May 17, Wexford Civic Arena, 
jet. of N. Mitchell and 13th Street. 8 Am to 2:30 PM. Admis¬ 
sion $2.50. Food and refreshments available. Talk in on WD8RZL 
97/37. For more information: Wexaukee ARA, PO Box 163, 
Cadillac, Ml 49601. 

NORTH CAROLINA: The Durham FM Association will hold its 
annual Hamfest & Computerfest, Saturday, May 24, lower lev 
el of South Square Mall, Durham, 8 AM to 4 PM. Admission 
$4.00 at the gate. Covered flea market. Tables will be available 
Free parking. Talk in on 147.825/225. For more information: 
D 6 F 6 M 6 A 6 , PO Box 8651, Durham, NC 27707 or Mick. W4ZUS 
at (919) 544-3556. 

OHIO: The Sandusky Valley ARCs annual Hamfest, May 18, 
American Legion Home, 2000 Buckland Avenue, Fremont. Ad 
vance tickets $2.50; at the door $3.00. 8' table space $6.00 Free 
trunk space space, free parking. Talk in on 52 simplex or 
146.31/91. For tickets or more info SASE to Pat D. Keating, 
WB8KWD, 615 Lime Street, Fremont, Ohio 43420. 


NEW YORK: LIMARC sponsors ARRL outdoor Hamfest, Sun¬ 
day, May 18, NY Institute of Technology, Northern Blvd, Rt. 
25A, 1 mile east of Glen Cove Road, Old Westbury. General ad¬ 
mission for hams $3.00. 9 AM to 3 PM. Sellers car space $5.00. 
7:30 AM, no reservations. Call Hank, WB2ALW nights for ad¬ 
ditional info or LIMARC Infoline (516) 796-2366. 

PENNSYLVANIA: The 32nd annual Breezeshooters Hamfest, 
Sunday, June 1,9 AM to 5 PM, White Swan amusement Park, 
Rt. 60 near Greater Pittsburgh International Airport. Free ad¬ 
mission and flea market. Family park. Registration $2.00 each. 
3/$5.00, 7/$10.00. Covered vendors area by advance registra¬ 


tion. Mobile talk in on 28/88 and 29.000 MHz. Foi more intor 
mation: William Hall, Sr, K3VSL, 3103 Wainbell Avenue, 
Pittsburgh. PA 15216 (412) 531 4827. 

CALIFORNIA:FCC exams. Novice-Extra. Sunnyvale VEC ARC. 
(408) 255-9000 24 hour. 73. Gordon, W6NI.G, VFC 

NORTH CAROLINA: Raleigh, the City of Oaks and the Raleigh 
Amateur Radio Society presents the 14th annual RARS Ham 
fest. NC State ARRL Convention and Computer Fair, Jim Gra¬ 
ham Building, NC State Fairgrounds, Hillsborough Street. 
Advance registration $3.50 until April 7. $5.00 at the door Flea 
market space, one table and 2 chairs (ours only) $6.00 each. 
FCC exams by pre registration prior to April 1. Contact John 
Johnson, WM4P direct. Free welcoming party in Graham 
Building Saturday night, 7 10 I’M. Wouff Hong Ceremony. Talk 

in 04/64 and 28/88. For more information: Rollin Ransom, NF4P, 
2447 Fairway Drive, Raleigh, NC 27603. (919) 779 5021. 

MASSACHUSETTS: The MIT UHF Repeater Association and 
the Mlt Radio Society offer monthly Ham Exams All classes 
Novice to Extra. Wednesday, May 21, 1986,7 PM, MIT Room 

1 134, 77Mass Avc. Cambridge, MA. Reservations requested 

2 days in advance. Contact Ron Hoffmann (617) 
253-5820/646-1641 or Craige Rodgers at 225 6616 Exam fee 
$4.00. Bring copy of current license, 2 forms of picture ID and 
completed form 610 (available from FCC in Boston. 223 6609). 


OPERATING EVENTS 


“Things to do . . 


ARMED FORCES DAY: In recognition of the 37th anniversary 
of this event. Amateur Radio Station W40DR. located North 
side aboard Naval Air Station Memphis, Millington, Tennessee, 
will be operated by sailors and Marines on Saturday, 17 May 
from 1400Z to 220Z. For information on W40DR NAS Mem 
phis contact: Station Custodian, Chief Petty Officer Bob Do 
nan, KA4FAL, (901) 872-2007. 

QRP ARCI Spring CW Contest, April 19 to April 20. For infor¬ 
mation Eugene Smith, KA5NLY, Chairman. POBox 55010, Lit¬ 
tle Rock, AR 72225. 

UNION ELECTRIC Ham Radio Club will operate KA0AWS on 
May 18 from 1800 2300 UTC to honor all the employees of Un¬ 
ion Electric Co, the utility serving parts of Missouri, Illinois and 
Iowa. Send contact number and large SASE (39 cents) for cer¬ 
tificate to: KA0AWS Henry G. Schaper, Sr. 241 Tapestry Drive, 
St. Louis, MO 63129. 

NATIONAL 6 MTR INVITATIONAL NET Activity Day Contest, 
1400Z May31 to 2400Z June 1 Exchange call, SIN No. and grid 
squares. Send contest logs by July 1, 1986, to Lisa Lowell, 
KAONNO, POB 249, Ft. Lupion. CO 80621 

ST. CHARLES ARC will operate WB0HSI from the annual 
Lewis and Clark Days Festival, St. Charles. MO, 1300 2100Z, 
May 17-18. For certificate, send large SASE to St. Charles ARC, 
PO Box 1429, St. Charles, MO 63302. 

ARMADILLO COUNTY, TEXAS will become county number 
3,077 from March 2 through December 31. 1986. Governor Mark 
White will proclaim that any Amateur Radio Operator operat 
ing along the Texas Independence Trail during that time frame 
may broadcast that s/he is in Armadillo County Texas. 

W.I.N.O., the Wireless Institute of Northern Ohio, an organi¬ 
zation sponsored by the Lake County ARA. will commemorate 
Ohio Wine Month operating a special events station, K080, from 
a winery in Madison. Ohio, Saturday, June 7 and Sunday, June 
8. A special certificate is available from KO80 WINO Week 
end, 7126 Andover Drive, Mentor, Ohio 44060. Please send le¬ 
gal sized SASI. 

ARMED FORCES DAY The US Naval Reserve Readiness Com 
mand will operate special event station W4NUS (Navy United 
States) from the battleship USS North Carolina at Wilmington, 
NC. May 17 1400Z to 02002. QSL to: USS North 
Carolina, Box 417, Wilmington, NC 28406. SASE not required 
for your special QSL. 

OWENSBORO ARC will operate K4HY from 0000Z May 10 to 
0530Z May 11 to celebrate their International BBQ Festival. 7245 
phone. Certificate for SASE via N4EKG, 1615 East 23rd Street. 
Owensboro. KY 42301. 

SCHOLARSHIP AWARD: The Atlanta Radio Club is pleased 
to announce its 1986 scholarship awards program. Two sums 
of $1250.00 each will be awarded to the winners. Applicants must 
be licensed Radio Amateurs graduating from high school and 
entering an accredited college or university as Freshmen for the 
first time in 1986. Judging is based on school grades, citizen¬ 
ship, ham radio achievements and financial need. For applica 
tion blanks write: Phil Latta. W4GTS, 259 Weatherstone 
Parkway, Marietta. GA 30067. 

THE FOUNDATION FOR AMATEUR RADIO, INC., a non 

profit organization with headquarters in Washington, DC, plans 
to award 21 scholarships for academic year 1986 87. Licensed 
Radio Amateurs may apply for these awards if they plan to pur 
sue a full-time course of studies at an accredited university, col¬ 
lege or technical school. For additional information and 
application form send letter prior to May 31, 1986 to FAR 
Scholarships, 6903 Rhode Island Avenue. College Park, MD 
20740. 


Derby and District Amateur Radio, incorporating Derby Wire 
less Club 1911, will be celebrating its 75th anniversary during 
1986. The Society plans at least one event per month through 
out the year each from a different location with the City of Der 
by. The callsign to listen for will he GB3ERD. 

1986 marks the 50th anniversary of the Greater Cincinnati Am 
ateur Radio Association. A number of special events are planned. 
Watch for announcements here. 


CHARGE 

YOUR CLASSIFIED ADS 



to your ^ 
MC or VISA 
write or call 


HAM RADIO MAGAZINE 

Greenville, NH 03048 
(603) 878-1441 


MOVING? 

KEEP HAM RADIO COMING ... 


If possible let us know four fo six weeks 
before you move and we will make sure 
your HAM RADIO Magazine arrives on 
schedule. Just remove the mailing label 
from this magazine and affix below 
Then complete your new address (or any 
other corrections) in the space provided 
and we'll take care of the rest. 


ham 

radio 

Magazine 

Greenville, NH 03048 


Allow 4-6 weeks for 
correction. 


Thanks tor helping us to serve you better. 
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Ham Radio's guide to help you find your loci 


California 


C & A ROBERTS, INC. 

18511 HAWTHORN BLVD. 

TORRANCE, CA 90504 

213-370-7451 

24 Hour: 800-421-2258 

Not The Biggest, But The Best — 

Since 1962. 


FONTANA ELECTRONICS 

8628 SIERRA AVENUE 
FONTANA, CA 92335 
714-822-7710 
714-822-7725 

The Largest Electronics Dealer in San 
Bernardino County. 


JUN'S ELECTRONICS 

3919 SEPULVEDA BLVD. 
CULVER CITY, CA 90230 
213-390-8003 
800-882-1343 Trades 
Habla Espanol 


Colorado 


COLORADO COMM CENTER 

4262 LOWELL BLVD. 

DENVER, CO 80211 
(303) 433-3355 
(800) 227-7373 
Stocking all major lines 
Kenwood Yaesu, Encomm, ICOM 


Connecticut 


HATRY ELECTRONICS 

500 LEDYARD ST. (SOUTH) 
HARTFORD, CT 06114 
203-527-1881 

Call today. Friendly one-stop shopping 
at prices you can afford. 


Delaware 


AMATEUR & ADVANCED COMMUNI¬ 
CATIONS 

3208 CONCORD PIKE 
WILMINGTON, DE 19803 
(302) 478-2757 

Delaware's Friendliest Ham Store. 


DELAWARE AMATEUR SUPPLY 

71 MEADOW ROAD 
NEW CASTLE, DE 19720 
302-328-7728 
800-441-7008 

loom, Ten-Tec, Microlog, Yaesu, 
Kenwood, Santee, KDK, and more. 
One mile off 1-95, no sales tax. 


Florida 

AMATEUR ELECTRONIC SUPPLY 

1898 DREW STREET 

CLEARWATER, FL 33575 

813-461-4267 

Clearwater Branch 

West Coast's only full service 

Amateur Radio Store. 

Hours M-F 9-5:30, Sat. 9-3 
AMATEUR ELECTRONIC SUPPLY 
621 COMMONWEALTH AVE. 
ORLAND, FL 32803 
305-894-3238 

Fla. Wats: 1 (800) 432-9424 
Outside Fla: 1 (800) 327-1917 
Hours M-F 9-5:30, Sat. 9-3 


_ Georgia _ 

DOC’S COMMUNICATIONS 

702 CHICKAMAUGA AVENUE 
ROSSVILLE, GA 30741 
(404) 866-2302 

ICOM, Yaesu, Kenwood, KDK, Bird... 

9AM-5:30PM 

We service what we sell. 


Hawaii 

HONOLULU ELECTRONICS 

819 KEEAUMOKU STREET 
HONOLULU, HI 96814 
(808) 949-5564 

Serving Hawaii & Pacific area for 53 
years. 

Illinois 

ERICKSON COMMUNICATIONS, INC. 

5456 N. MILWAUKEE AVE. 

CHICAGO, IL 60630 
312-631-5181 

Hours: 9:30-5:30 Mon, Tu, Wed & Fri; 
9:30-8:00 Thurs; 9:00-3:00 Sat. 


_ Indiana _ 

THE HAM STATION 

220 N. FULTON AVE 
EVANSVILLE, IN 47710 
812-422-0231 

Discount prices on Ten-Tec, Cubic, 
Hy-Gain, MFJ, Azden, Kantronics, 
Santee and others. 

SASE for New & Used Equipment List. 


Massachusetts 

James Millen Components by 
ANTENNAS ETC. 

16 HANSOM ROAD 
ANDOVER, MA 01810 
617-475-7831 

Bezels, binding posts, capacitors, con¬ 
densers, chokes, coils, ceramics, H.V. 
connectors, plate caps, hardware 
knobs, dials, scopes and grid dippers. 
Inquire SASE or visit. 


TEL-COM, INC. 

675 GREAT ROAD, RTE. 119 
LITTLETON, MA 01460 
617-486-3400 
617-486-3040 

The Ham Store of New England 
You Can Rely On. 


Michigan 

ENCON PHOTOVOLTAICS 

Complete Photovoltaic Systems 
27600 Schoolcraft Rd. 

Livonia, Michigan 48150 
313-523-1850 

Amateur Radio, Repeaters, Satellite, 
Computer applications. 

Call Paul WD8AHO 


Minnesota 


TNT RADIO SALES 

4124 WEST BROADWAY 
ROBBINSDALE, MN 55422 (MPLS/ST. 
PAUL) 

TOLL FREE: (800) 328-0250 
In Minn: (612) 535-5050 
M-F 9 AM-6 PM 
Sat 9 AM-5 PM 

Ameritron, Bencher, Butternut, Icom, 
Kenwood 


Missouri 


MISSOURI RADIO CENTER 

102 NW BUSINESS PARK LANE 
KANSAS CITY, MO 64150 
(800) 821-7323 
Missouri: (816)741-8118 
ICOM, Kenwood, Yaesu 
Same day service, low prices. 


Nevada 


AMATEUR ELECTRONIC SUPPLY 

1072 N. RANCHO DRIVE 
LAS VEGAS, NV 89106 
702-647-3114 

Dale Porray “Squeak,” AD7K 
Outside Nev: 1 (800) 634-6227 
Hours M-F 9-5:30, Sat. 9-3 


New Jersey 

KJI ELECTRONICS 

66 SKYTOP ROAD 
CEDAR GROVE, NJ 07009 
(301)239-4389 
Gene K2KJI 
Maryann K2RVH 

Distributor of: KLM, Mirage, ICOM, Lar¬ 
sen, Lunar, Astron. Wholesale - retail. 



YOU SHOULD BE HERE TOO! 

Contact Ham Radio now {or complete details. 
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nateur Radio Dealer 


New York 


BARRY ELECTRONICS 

512 BROADWAY 
NEW YORK. NY 10012 
212-925-7000 

New York City's Largest Full Service 
Ham and Commercial Radio Store 

VHF COMMUNICATIONS 

915 NORTH MAIN STREET 
JAMESTOWN, NY 14701 
716-664-6345 

Call after 7 PM and save! Supplying all 
of your Amateur needs Featuring ICOM 
"The World System " Western New 
York's finest Amateur dealer 


North Carolina 


F & M ELECTRONICS 

3520 Rockingham Road 

Greensboro. NC 27407 

1-919-299-3437 

9AM to 7PM Closed Monday 

ICOM our specialty — Sales & Service 


Ohio 


AMATEUR ELECTRONIC SUPPLY 

28940 EUCLID AVE 

WICKLIFFE. OH 44092(ClevelandArea) 
216-585-7388 

Ohio Wats: 1 (800) 362-0290 
Outside Ohio 1 (800)321-3594 
Hours M-F 9-5:30. Sat 9-3 


DEBCO ELECTRONICS, INC. 

3931 EDWARDS RD 
CINCINNATI. OHIO 45209 
(513) 531-4499 
Mon-Sat 10AM-9PM 
Sun 12-6PM 

We buy and sell all types ol electronic 
parts. 

UNIVERSAL AMATEUR RADIO. INC. 

1280 AIDA DRIVE 

REYNOLDSBURG (COLUMBUS). OH 
43068 

614-866-4267 

Featuring Kenwood. Yaesu. Icom. 
and other fine gear Factory author¬ 
ized sales and service Shortwave 
specialists. Near 1-270 and airport 


Pennsylvania 

HAMTRONICS, 

DIV OF TREVOSE ELECTRONICS 

4033 BROWNSVILLE ROAD 
TREVOSE. PA 19047 
215-357-1400 

Same Location for over 30 Years 


LaRUE ELECTRONICS 

1112 GRANDVIEW STREET 
SCRANTON. PENNSYLVANIA 18509 
717-343-2124 

ICOM, Bird. Cushcraft, Beckman. 
Larsen. Amphenol. Astron, Belden. 
Antenna Specialists. W2AU/W2VS, 
Tokyo Hy-Power Labs. WELZ, Daiwa, 
Sony. Saxton, Vibroplex, Weller 
THE VHF SHOP 

16 S. MOUNTAIN BLVD., RTE 309 
MOUNTAINTOP. PA 18707 
717-474-9399 

Lunar. Microwave Modules. ARCOS. 
Astron. KLM. Tama. Tonna-F9FT, 
UHF Units/Parabolic. Santee. Tokyo 
Hy-Power, Dentron, Mirage. 
Amphenol. Belden 

Texas 

MADISON electronics supply 

3621 FANNIN 
HOUSTON. TX 77004 
713-520-7300 
Christmas?? Now?? 


Wisconsin 

AMATEUR ELECTRONIC SUPPLY 

4828 W FOND DU LAC AVE 
MILWAUKEE. Wl 53216 
414-442-4200 

Wise. Wats 1 (800) 242-5195 
Outside Wise: 1 (800) 558-0411 
M-F 9-5:30 Sat 9-3 


Electronic Repair Center 

Servicing 

Amateur Commercial Radio 

The most complete repair facility on 
the East Coast. 

Large parts inventory and factory 
authorized warranty service for 
Kenwood, Icom and Yaesu. 

SEND US YOUR PROBLEMS 

Servicing "Hams ' tor 30 years, no rig 
too old or new tor us 

ftlAMtl 

4033 Brownsville Road 
Trevose, Pa. 19047 

215-357-1400 


MOSLEY...A Better Antenna... 

For New and Old 

•EASY ASSEM8LY *2 YEAH WARRANTY 

'NO MEASURING "LOW SWR 

•ALL STAINLESS HARDWARE ’BUILT TO LAST 



complete me Honor Roll Mosiey oilers a Full 
Line ol Tri-Banners which will mechanically and 
electronically outperlorm me competition For 
the new ham with limited space and pocket 
book start with our TA-31 Jr rotatable dipole 
You can make our TA-31 Jr into a 1 or 3 element 
as your needs increase 

it you start with the neeo to run higher power 
then me TA-31 is tor you This also can be made 
into a 2 or 3 element beam as you expand your 

•■tj'.ml' _ 



For the ham that wants a little more performance 
out ol a Tri Bander out is limited in room then 
our CL-33 on a 18 loot boom is me way to go 
For those that want MONO BAND pertormance 
out of a Tn-Banger want to near better and be 
louder the CL 36-is tor you 



_ PRO 57 


For Hie ham that wants to start light at the top 
the PRO-57 is the antenna that will give you king 
ot me hill performance It is the broadest banded 
highest power, best performing Multi Bander in 
our line PRO-57 (10,12. t5, 18, 20) also availa¬ 
ble PRO-67 (10. 12. 15 1 8 20 & 40) 

Compare ours before buying any other antenna 
An stainless standard ait heavy telescoping 
aluminum elements which means belter Quality 
and no measurement Ease ol assembly gives 
you a quality antenna with consistent perlo> 
mance Our elements are o'e dulled so you will 
gel the same performance as we do All ol our 
Tn Banders come with a 2 year warranty 
II you are a new ham and are not familiar wtm 
MOSLEY ask an older nam about us or can me 
PRESIDENT Ol MOSLEY He will be glad to ei 
plain wny MOSLEV is A BETTER ANTENNA 

These and other MOSLEV products are available 
through your lavonte DEALER Or wrile or call 
MOSLEY tor me DEALER nearest you 



1344 BAuR 8LV0 St LOUIS MiSSOUR' 6J'3? 

1 - 314 - 994-7872 1 - 800 - 325-4016 
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ACCURACY DigiMax PERFORMANCE 



ALL MODELS HAVE I YEAR WARRANTY 
Optional factory Installed rechargeable battery pack available 


E3EE 



INSTRUMENTS CORP. 


MODEL 

PRICE 

FREQUENCY 

RANOi 

ACCURACY OVER 
1EMPERATURE 

READ 

OUTS 

SENSITIVITY TYP 

POWER 

RCQ 

U HI MHl 

Si MMx 450 MMx 

0500 

$149 95 

50H/-51? MM; 

1 PPM 17*35*0 
TCXO 
time, base 

3 

1510 50 MV 

70 10 50 MV 
to 4V) MMX 

SO 10 100 MV to 1 OHx 

615 VDC 
300 MA 

D510 

$17995 

SQHMOGhj 

AC 12 
REO FOR 
110 VAC 
6iS VDC 
500 MA 

Ml? 

$259.95 

50 HM2GHr 

0 1 PPM 21T-40-C 
PROPORTIONAL 

10 MMi OVEN 

9 

15 10 50 MV 

?to?0UV 

10 450 MM/ 

20 10 30 MV to 1 GHj 

01200 

$299 95 

10 MJ r edHr 

15 to 50 MV 


AC-12 AO-ADAPTER $8 95 


1*1200 BNC-BASE 21* ANT $8 95 


BAC12 $34 95 BAC5 S29 95 


FOR DEALER LOCATIONS 
OR PHONE ORDERS 
800-854 1566 
8560 Production Avonue 
San Di«go. CA 92121 
Colitomt* Call 619-576-7171 
Tel«*« •697120—DATAMAX-103 

EXPORT AGENT MAGNUS 
3500 D«von Avenun 
CfilCAgo. IL 60659 
372-679-6070 

T«*U»» *253503 MAGNUS CGO 





THEY’RE ALL NEW FOR 1986! 


Significant changes for 1986 mandate that all hams get both 
the North American and International Callbooks DX'ers and 
Contester's note — Having both books is the only way you'll 
have all Foreign Amateur listings 


AVAILABLE NOW 


INTERNATIONAL CALLBOOK 

1 he foreign Callbook is no mote 1 In its place 
the new international Callbook includes all 
Amaleuis uulSide of the North American conii 
nenl All the latest callsigns and QIH s ate listed 
lo help ensure you gel that prized OSL card 
Universally recognized as the source ol inform,i 
lion Order your s today 1985 

CB-F86 Softbound $20.95 


NORTH AMERICAN CALLBOOK 

the old US Callbook has been expanded and 
now contains the listings ol all hams m North 
America plus Hawaii and US Possessions This 
improved operating aid has all the latest calls 
and OTH information available al press lime and 
will be an invaluable relerence guide With calls 
Irorn Panama to Greenland every ham should 
have a copy ol this new hook in then shack 

1985 

CB-US86 Softbound $21.95 


SPECIAL PRICE $39.95 
SAVE $2.95 ncB usF 


Order Both and SAVE 
Reg. Price $42.90 


Please enclose S3 50 to cover postage and handling 


ham a - 

radio 


BOOKSTORE 

GREENVILLE. NH 03048 






















SYNTHESIZED 

SIGNAL GENERATOR 



• Covers 100 MHz lo 199 999 MHz in 
1 kHz steps with thumbwheel dial • 
Accuracy +/- 1 pari per 10 million at all 
frequencies • Internal FM adjustable from 
0 to 100 kHz at a 1 kHz rate • External FM 
input accepts tones or voice • Spurs and 
noise at least 60 dB below carrier • Out¬ 
put adjustable from 5-500 mV at 50 Ohms 

• Operates on 12 Vdc @ 'h Amp • 
Available tor immediate delivery • $429 95 
delivered • Add-on accessories available 
to extend freq range, add infinite resolu¬ 
tion, AM, and a precision 120 dB attenuator 

• Call or write for details • Phone in your 
order tor fast COD shipment 

v* 225 

VANGUARD LABS 

196-23 Jamaica Ava.. Hollis. NY 11423 
Phone: (718) 468-2720 Mon. thru Thu. 


. need CURLYCODE 


(MCltlftS uv iMfllti 

• Each cod* SHTTHM growa an 'unf of |«l Kbit* 

letter SHARE In you» ilal't eye. 

• Irrb lawn* A»D» |« the letter •N«y< 

I a Sn all IHYTIIHI that atari the way 

trow SHAPES that atari the aaae way. 
a Tom ItVtl <hang* your oi«d about the ahaye 
aa It grow. In year •litl'i aye. 
a When the AMY INN atopa, the SNAFL atopa. an4 
It IS the letter, ao juat WHITE It' 

® frrtect t-ir U.GINNF.M'. aenae tea a a t u<4y - 

CURLVCODl ahapaa are WNPLt and MAkt SENSE, 
■now >nly EICMT ahapea and you bnov HALF ul 
EV ER Y TH I Hi. end HOST o| the LITTERS 
Enow only TWO new andlnga for eai'h ahapa and 
you will anow everything' 

IT*S Lilt "IHSTAMT COOt'f 

Ifnin : r EXPERTS: . break 

your 'learning plateau' * 

once you b*«w the CURLYCODE ahapea they 
grow In your Bind's eye at 'any' ajieed. 
Sa take aaae tine to R&ALL1 ahUW the eight 
haalr rtlRLVCODC ahapea at alow apeed to ba 


IT’S LIKE 'SUPERSOHIC CODE * ♦ 

• Fine fur CLUBS! Mtractlve I- red wall hart. I 
SAVE with a 2 OS dlaruunt on ten ur sore ant 1 

PRICE: Ceeplete net (Manual. Wall chart. 
Pocket card, legtnner a chart 1• 

Money bark guarantee. Phone ’0}i44g-«0§« 

j|Uh r hinca eye P u b . I - a t l " a . Dapt t . > 

mni/5 ,n. . . m 

• Ilf Beverly id. 226 

McLean, »A lllui 


Don’t buy from Hamtronics ... 

Unless you want the best possible equipment 
at the lowest possible price! ! ! 

The "wheeler-dealer'' is back and he's beating 
everyone else's ’ deals." 

We all know there's no such thing as a free lunch 
so How Can We Do This? 

• We don’t run alot of ads featuring sale items 

• We don’t spend alot of money on full page ads 

• We don’t have sales on just the fastest selling 
products 

• We don’t short cut you on service We are a factory 
warranty repair facility for everything we sell 1 

• We don't mail out free catalogs 

• We don’t have a free WATS number. 

You and every other Ham customer is paying for all 
these do-dads and sales gimicks. 

Hamtronics puts the savings into your pocket 
Hamtronics guarantees to meet or beat any advertised 
price on every item we sell 

Hamtronics Has It All! 

Let Hamtronics be your Ham Radio equipment dealer 
We re celebrating our 35th year in the Ham business 
at the same location 


A DIVISION OF TREVOSE ELECTRONICS 
4033 BROWNSVILLE RD . TREVOSE. PA 19047 
(215) 357-1400 



$16.95 

GRAYLINE AND LONG PATH 
PREDICTOR 

Great Circle Overlays 

20°, 30°, & 40° Latitude (NSS) 

15 each 

13 When purchased with slide rule DX Edge 

Please enclose S3 50 shipping and handling 

Ham Radio’s Bookstore 

Greenville. NH 03048 


Invitation to Authors 

ham radio welcomes manuscripts 
from readers If you have an idea for 
an article you'd like to have considered 
for publication, send for a free copy 
of the ham radio Author's Guide. 
Address your request to ham radio. 
Greenville, New Hampshire 03048 
(SASE appreciated). 


rMULTI-BAND SLOPERS' 

mo .. le9 » Mini mm i Aittgj »aa 

Uudttarsrtmu par Is* mam a nl **INN • ■» •»'! |mj»iv Nila an 

toy mulliband BKi-StriNAl ••tso*la' Automatic bandiaitt'img- Va< ? 

5WM -Coat taro }»> po.a. tampan ARSlMHltp 

to youa spac.ltad cantar Irapuancy aacb band In, F Mil » 

to* otot'la Cumptata . . 

a 9ANO KOFI* '*0 *0 40 >r .« *0* 40 fi •«»« t 4« ppd 

J •• •• 140 SO 4044 40 tl .. « 41 

1 - (k0 4044 40 It s n - 

] - NO*tMAP OtPOt 1 IbO ao 4014 Hitt long ) It • 

•0 4DM lilt - i S\ - 

% BANO RABCl SAVtMOfOOlfc t*U thru I0M* IttLIMM » Alapd 

• Maouvas a ms >anga limr M 40 20 '‘.Malhui.t lunar 
Sf NO SASC tor compaata data'll ul inata ant ortia. umqua an'anna* 
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The Nicest m 


In Small 


Packages. 

The SS-32HB is a new hybrid sub-audible 
encoder plucked from Communications Special 
isls' Hothouse. It has grown through a cross of 
the time tested SS-32, the subminiaturc SS-32M 
and space age micro circuitry. This program¬ 
mable 32 tone encoder measures a scant .5 x 1.0 



x . 15 inches; no small wonder it allows the addi- 


^ 107 


tion of continuous tone control to a bunch of 
hand held transceivers that lack space. 

Why not snip your problems in the bud, with 
our fast, one day delivery and attractive one year 
warranty. 



.-COMMUNICATIONS 
W SPECIALISTS 

426 W Taft Avc.. Orange. C A 92665-42*76 
la>cal (714) 998-4021 • FAX (714) 974-3420 

Entire U.S.A. I-HOO-854-II547 
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major advances in 
fiber optic systems — 

Throughout the world intensive 
work is being done to tap the poten¬ 
tial offered by fiber optic communica¬ 
tions and data transmission systems. 
The progress has been rapid and im¬ 
pressive; in the United States and 
Japan, vast optical networks are tak¬ 
ing shape that will handle much of the 
national communications load by the 
early 1990s. 

The development of critical compo¬ 
nents has been key to this progress. 
The use of single-mode fibers has 
reduced transmission losses to the 
region of 2 dB/km. Single-mode fibers 
have very small core diameters, which 
means that the light doesn't reflect off 
the core walls and cause correspond¬ 
ing losses. Other key components in¬ 
clude transmitting and receiving 
illumination and detection semicon¬ 
ductors, low-loss fittings and couplers, 
and integrated optical signal proces¬ 
sors and data switches. 

The bandwidths and data rates 
associated with fiber optic systems are 
dazzling, with several hundred MHz 
being common. These systems offer 
the further advantages of being small, 
lightweight, low in power radiation, 
EMP resistant, and very difficult to 
intercept or tap. 

During the past several months, 
researchers at GTE have published 
work that shows just how fast this 
technology is progressing. The GTE 
investigators have fabricated a laser 
diode with a cavity only 0.2 square 
microns. This small geometry has 
demonstated switching rates of 20 
Gigabits per second, and would theo¬ 
retically allow data transmission rates 5 
million times greater than a conven¬ 
tional phone line. This remarkable com¬ 
ponent was fabricated from Indium 


Phosphide (InP), a successor of sorts to 
GaAs. 

As if all of this weren't enough, 
extensive work is being done to 
develop RF-to-optical converters, opti 
cal switches, and other devices aimed 
at eliminating the electronics al¬ 
together. Just when we thought that 
electronics was the way to go! 

thanks for the memories 

One form or another of electronic 
memory has found its way into nearly 
every type of consumer and industrial 
product: microwave ovens that store 
the cooking time for many foods in a 
permanent memory . . . scanners, Hi- 
Fi receivers, VHF-UHF transceivers 
and HTs, and so on — not to mention 
the proliferation of memory types and 
sizes available for computer appli¬ 
cations. 

Basic memory these days generally 
consists of CMOS structures organ¬ 
ized in various binary configurations. 
The largest of these arrangements has 
typically been 256K x 1, used in 
advanced microcomputers like the 
IBM, Apple, and HP machines. These, 
in turn, are organized into even larger 
grouping — up to 1 Megabyte (1 mil¬ 
lion x 8 bits). Toshiba has recently 
announced the limited availability of its 
TC511000 series of 1 Mbit (1 million x 
1) CMOS memories. Since most com¬ 
puters use a memory structure that 
calls for 9 bits (8 data bits plus 1 check 
bit), it will now be possible to have 1 
Mb of random access memory using 
only 9 ICs. It has just recently become 
possible to break the so-called 640K 
computer memory barrier with bank- 
switched cards that allow well over 1 
Mb of memory in microcomputers that 
nominally can address only 1 Mb of 
memory. The new Toshiba chip will 
help make possible IBM PC-type com¬ 
puters with processing power that is 


today associated with machines cost¬ 
ing over $200,000. 

Other types of memory devices have 
made equally impressive strides. 
Floppy disks capable of storing over 6 
Mb have been tested and are about to 
become available. Hard disks with 20 
to 50 Mb are now common adjuncts 
for microcomputers, and industry 
sources say that within two years, 100 
Mb drives will be "standard" on many 
advanced PCs. Plug-in expansion 
cards containing 20 Mb hard disks are 
now available at prices comparable to 
the cost of a single 360K floppy drive 
a few years ago. On the horizon are 
optical disks similar to those used in 
audio CD players; some are now avail¬ 
able as permanent back-up for com¬ 
puter data. These devices can be writ¬ 
ten only once, but have over 100 Mb 
of capacity and are quite cost-effective 
for this application. Good progress is 
being made on much larger optical 
disks, with storage capacities up to 1 
Gb, and the ability to read as well as 
write. Optical memories offer the pros¬ 
pect of being able to hold all the data 
that a single user may ever need, on 
a single disk! 

ultra-small transistor 

Scientists at Arizona State Univer¬ 
sity report that they have fabricated an 
operating transistor with a gate length 
of only 150 atoms. This is less than 
1 / 10th the size of the average micro- 
wave GaAs FET. The device was made 
using a special very narrow electron 
beam to form the etching mask. Since 
frequency response is closely related 
to the dimensions of the gate, it is 
expectd that devices with such small 
geometries will provide good gain and 
low noise well into the millimeter 
(above 30 GHz) region. 

ham radio 
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40m Phased Array 
—the Easy Way! 



OPTI • PHASOFT by BaileyTech 

■ Change direction instantly 

■ High F B, adjustable phasing 

■ Low SWR over entire 40m band 

■ Just 2 dipoles gives 4 db gam 

ffHQ Qr Also avjHabM? W»th matched 

4> I I iJ,poi«Mt'w|lw>.) nn*i ** 104 

Check MO VISA M/C 
Call Of Writ# for Complete Catalog 
TET Antennas. Larsen. Hy Gain, 

Alpha Delta, etc 

sutffioNics 

1587 U.S. 68N Xenia. OH 45385 
(513) 376-2700 


SIGNAL GENERATORS 

Hewlett Packard 608F VHF 
Generator. 10-455 MH? 
AM CW pulse. 0 1 to 300K 
uv Built-in xtal calibrator tor 
+ 1-0.1% accuracy. 

16.5* 13*21, BO lbs sh 
Used-checked $425.00 

HP-608C, similar to F" except 10-480 MHz. 0 1 uv 
to 1 V output, and no xtal calibrator Used-reparable 

with output $265.00 

HP-606A Generator. 50 KHz to 65 MHz AM CW in 

six bands 0 1 uv to 3 V output Built-in xtal calibrator 

tor +/- 1% accuracy 10 5 - 19 - 13 5. 50 lbs sh 
Used-checked $375.00 

Prices F 0 B Lima 0 • VISA MASTIHCAR0 Accepted 
Allow (or Stepping • Send lor New FREE CATALOG 86 
Address Oepl MR • Phone 419/227-B573 


FAIR RADIO SALES 

1016 E EUREKA - Bo. ISOS ■ LIMA. OHIO - +S803 
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MAKE CIRCUIT BOARDS 
THE NEW. EASY WAY 



WITH TEC-200 FILM 

JUST 3 EASY STEPS: 

• Copy circuit on TEC-200 lilm using 
any plain paper copier 

• Iron lilm on to copper clad board 

• Peel oft film and etch 

SATISFACTION GUARANTEED 
convenient 8'/5 x 11 size 

5-Sheets for S3.95 
10 sheets only S5.95 

idd SI 00 wreLuje NY its .hM D» 

The MEAD0WLAKE Corp. 

Dept. P. P.O. Box 497 
Northport, New York 11768 e" 106 


ADVERTISER'S INDEX AND READER SERVICE NUMBERS 

Listed bolow tire the page number and reader service number for each company advertising in this issue To get 
more information on then advertised products use the bind in card found elsewhere in this issue, select the correct 
reader service number from either the ad or this listing, check off the numbers, fill in your name and address, 
affix .1 postage stamp and return to us We will promptly forward youi request to the advertiser and your requested 
information should arrive shortly If the card is missing, send .ill the fiertinont information on a separate shoot 
of paper to ham raiho magazine, Attn Reader Servtco. Greenville. NH 03048. 


READER SERVICE 9 PAGE 9 READER SERVICE 9 PAGE 9 
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THE STANDARD OF EXCELLENCE 
Definitely Superior! 35 ? 

AZDEN PCS-5000 
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UNPRECEDENTED WIDE FREQUENCY RANCE: Covers 140 000- 
153.000 MH/ In steps that can be set to any multiple ol 5 kH* up to 
50 kHc. 

CAP/MARS/NAVY MARS. BUILT IN: The wide frequency range 
facilitates use of CAP and All MARS FREQUENCIES including 
NAVY MARS COMPAKt! 

TINY SIZE: Only 2 inches high. 5'i inches wide and 7’« inches 
deep! 

MICROCOMPUTER CONTROL: Gives you the most advanced 
operating features available. 

UP TO 11 NONSTANDARD SPLITS: COMPARC this with other 
units! 

20CHANNEISOF MEMORY IN TWO SEPARATE BANKS: Retains 
frequency, offset information. PL tone frequency. 

DUAL MEMORY SCAN: Scan memory banks separately or to¬ 
gether. All memory channels are tunable independently. 

COMPARH 

MEMORY SCAN LOCKOUT: Allows you to skip over channels 
you don’t want to scan. 

TWO RANGES OF PROGRAMMABLE BAND SCANNING: Limits 
are quickly reset. Scan ranges separately or together with inde¬ 
pendently selective steps in each range. COMPARE/ 

BUSY SCAN AND DELAY SCAN: Busy scan slops on an occupied 
channel. Delay scan provides automatic auto-resume. 
DISCRIMINATOR CENTERING (AZDEN EXCLUSIVE PATENT): 
Always stops on frequency desired when scanning. 

PRIORITY MEMORY AND ALERT: Unit constantly monitors one 
memory channel lor signals, alerting you when channel is 
occupied. 


LITHIUM BATTERY BACKUP: Memory Information can bestored 
for up to 5 years even if power is removed. 

FREQUENCY REVERSE: Allows you to listen to repeater input 
frequency. 

ILLUMINATED KEYBOARD WITH ACQUISITION TONE: Keys are 
easily seen in the dark, and actuation is positively verified audibly. 
CRISP, BACKLIGHTED LCD DISPLAY: Easily read no matter what 
the lighting conditions! 

DIGITAL S/RF METER: Shows incoming signal strength and rela¬ 
tive transmitter power. 

MULTI-FUNCTION INDICATOR: Shows a variety of operating 
parameters on the display. 

FULL 16-KEY TOUCHTONE PAD: Keyboard functions as auto¬ 
patch when transmitting. 

MICROPHONE CONTROLS: Up/down frequency control and 
priority channel recall. 

PL TONE GENERATOR BUILT IN: Instantly program any of the 
standard PL frequencies into the microcomputer. COMPARf! 
TRUE FM, NOT PHASE MODULATION: Unsurpassed intelligibil¬ 
ity and audio fidelity COMPARtl 

HIGH/LOW POWER: Select 25 watts or 5 watts output — fully 
adjustable. 

SUPERIOR RECEIVER: Sensitivity is better than 0.15 microvolt for 
20-db quieting. Commercial-grade design assures optimum dy¬ 
namic range and noise suppression. COMPARE/ 

DIRECT FREQUENCY ENTRY: Streamlines channel selection and 
programming. 

OTHER FEATURES: Rugged dynamic microphone, built-in spea¬ 
ker. mobile mounting bracket, remote speaker jack, and all cords, 
plugs, fuses and hardware are included. 


EXCLUSIVE DISTRIBUTOR DEALER INOUIRIES INVITED FOR YOUR NEAREST DEALER OR TO ORDER 

AMATEUR-WHOLESALE ELECTRONICS TOLL FREE...800-327-3102 

8817 S.W. 129th Terrace, Miami. Florida 33176 Telephone (305) 233-3631 Telex: 80-3356 


manufacturer 

JAPAN PIEZO CO., LTD. 

1-12-17 Kamirenjaku, Mitaka. Tokyo, 181 Japan 


Telex 781-2822452 
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THINGS TO LOOK FOR 
(AND LOOK OUT FOR) 

IN A PHONE PATCH 

• One year warranty. 

• A patch should work with any 
radio. AM. FM, ACSB. relay 
switched or synthesized. 

• Patch performance should not 
be dependent on the T/R speed 
of your radio. 

• Your patch should sound just 
like your home phone. 

• There should not be any sam¬ 
pling noises to distract you and 
rob important syllables. The 
best phone patches do not use 
the cheap sampling method. 
(Did you know that the competi¬ 
tion uses VOX rather than 
sampling in their $1000 com¬ 
mercial model?) 

•A patch should disconnect 
automatically if the number 
dialed is busy. 

• A patch should be flexible. You 
should be able to use it 
simplex, repeater aided simplex, 
or semi-duplex. 

• A patch should allow you to 
manually connect any mobile or 
HT on your local repeater to the 
phone system for a fully 
automatic conversation. Some¬ 
one may need to report an 
emergency! 

• A patch should not become er¬ 
ratic when the mobile is noisy. 

• You should be able to use a 
power amplifier on your base to 
extend range. 

• You should be able to connect 
a patch to the MIC and EXT. 
speaker jack of your radio for a 
quick and effortless interface. 

• You should be able to connect 
a patch to three points inside 
your radio (VOL high side. PTT, 
MIC) so that the patch does not 
interfere with the use of the 
radio and the VOL and SQ. set¬ 
tings do not affect the patch. 

• A patch should have MOV 
lightning protectors. 

•Your patch should be made in 
the USA where consultation 
and factory service are immed- 
ately available (Beware of an 
inferior offshore copy of our 
former PRIVATE PATCH II.) 

ONLY 

PRIVATE PATCH III 
GIVES YOU ALL 
OF THE ABOVE 


PRIVATE PATCH III 

SIMPLEX SEMI-DUPLEX INTERCONNECT 



The telephone is the most powerful mode of communications.. 
PRIVATE PATCH III gives you full use of your home telephone fron 
your mobile and HT radios! 


With only three simple connections to 
your base station radio, PRIVATE PATCH 
III will give you more communications 
power per dollar than you ever imagined 
possible. 

Suddenly the utility of your radio is drastically 
increased. There are new sounds... dial tones, 
ring tones. CW ID and the sound of voices you 
never expected to hear on your mobile or HT 
radio! What a convenience! 

PRIVATE PATCH III frees you from member¬ 
ships, cliques and other hassles common to 
many repeater autopatches. You can call who 
you want, when you want and for as long as 
you want. You can even receive your incoming 
calls! 


VOX ... the right choice! 

VOX based phone patches offer many perfoi 
mance and operational advantages over ttv 
sampling method. These include operatioi 
through repeaters, compatibility with an 
radio, no lost words or syllables, greater rang* 
smooth audio free of continual noise bursts 
etc., etc. 

Most amateurs are not aware that the compet 
tion’s top of the line patch is VOX based. (Yo 
know... the $1000 model they enthusiasticall 
call “our favorite commercial simplex patch 
on page 3 of their SP brochure.) 

PRIVATE PATCH III offers about the sam 
capability, performance and features as the 
top model but is priced closer to their bottor 
of the line (SP) model! 

So why settle for SP when top of the line cost 
little more? 


To Learn more about PRIVA TE PATCH III and the advantages ol the VOX concept, call or write f< 
our lour page brochure today! 

PARTIAL LIST OF FEATURES 

• OPERATES SIMPLEX, THROUGH REPEATERS, OR DUPLEX ON REPEATERS • VOX BASED • TOL 
RESTRICT (Digit counting and programmable first digit lockout) • SECRET CODE DISABLES TOL 
RESTRICT FOR ONE TOLL CALL— Automatic re-arm • AUTOMATIC BUSY SIGNAL DISCONNEC 

• CONTROL INTERRUPT TIMER (Maintains positive mobile control) • CW ID When you connect again c 
disconnect. Free ID chip • SELECTABLE TONE OR PULSE DIALING • MOV LIGHTNING PROTECTORS 
THREE DIGIT ACCESS CODE (eg *91) • RINGOUT (Reverse patch) Ringout inhibit if channel bus 

• RESETTABLE THREE MINUTE TIMER • SPARE RELAY POSITION • 115VAC SUPPLY 


Options: 

FCC approved coupler 
12 VDC or 230 VAC power 



i m.e 
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DEALERS 


AMATEUR ELECTRONIC SUPPLY 

Wl W»r fcllMtf Oil 
Orfantjo Fl Clearwater Fl 
lan NV 

BARRY ELECTRONICS CORP 

New Yoifc NY 

COLES COMMUNICATIONS 

San Antonio TX 

EGE. INC 

WonrttWMlge VA 
ERICKSON COMMUNICATIONS 
Ctncayo IL 
HAM RADIO OUTLET 
AnaRaim CA Burlingame CA 
OaMand CA Phoem* A/ 

San DnrQO CA Van Nuw CA 
HENRY RADIO 
Los Angeles CA 
INTERNATIONAL RAOIO 
SYSTEMS 
Miami FL 

JUNS ELECTRONICS 

Culver City CA 


MADISON ELECTRONICS SUPI 

Hnu&ton TX 

MIAMI RADIO CENTER CORP 

Miami FL 

MIKES ELECTRONICS 
Fl Lauderdale Miami FL 

NAG DISTRIBUTING CORP 

Miami T l 

PACE ENGINEERING 

Tucson AJ 

THE HAM STATION 

Evansvtiit! in 

TEXAS TOWERS 

Plano. TX 

TNT RAOIO SALES 

RoWxnsdjie MN 
WESTCOM 

San Marcos CA 

CANADA 

DOLLARD ELECTRONICS 

Vancouver BC 



CONNECT 

SYSTEMS 


(213) 373-6803 


SKYWAVE RADIO SYSTEMS L 

Burnaby R C 


INCORPORATED 23731 Madison St.. Torrance. CA 905C 
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Celebrate your buying decision 
r; with the money youve saved. 


YAESU FT- 
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When it comes to getting 

maximum 111-' performance 
for vour dollar, the choice is clear. 
Yaesu's FI7S7GX. 

Nowhere else will you liiul 
so many I IF features packed into one 
compact, mobile-ready package. At a 
price that’s got the competition 
baffled. 

For starters, each 757 
includes an electronic keyer. b(H)-llz 
CW filter. AM and FM modes. AF 
speech processor. And a 25-kHz 
marker generator. All at no extra 
charge. 

And working the DX has 
never been easier with dual VFOs, 
single-button VFO memory swap for 
split-frequency operation, eight 


memories, and push button quick 
memory and band scan. 

The "57 also lets you listen 
from SOI) kl 1/ to .->() MlIz with its 
high-performance general coverage 
receiver. The transmitter covers lh() 
through 10 meters, including the 
i lew W ANT bauds, with 100 watts out¬ 
put on sideband. I'M and (AX 

CW buffs will enjoy the 
delights of lull QSK operation. Plus 
the massive heatsink and duct-flow 
cooling system allow continuous 
KTIT operation for up to 30 minutes. 
Use the FP-757H1) heavy-duty power 
supply option for continuous-duty 
applications 

And of course, there's the 
757's highly attractive price. It's the 


perfect way to get all the III perfor¬ 
mance you desire, with money left 
over to applv toward other ham gear. 
IVrhaps a power supply lor base sta¬ 
tion use. An antenna or antenna 
tuner. Or whatever else makes your 
operation complete 

So ask your dealer today 
about Yaesu's FT7570X. The most 
celebrated HF price performer on 
the air. 


Yaesu USA 

11210 Edwards Road. Cemlos 
CA 90701 (213)404 2700 
Yaesu Cincinnati Sert ice Center 
0070 Cold dark l)mv. Hamilton 
OH45(01 (513)879 MOO 


Prica and specifications subject in change uithout notice Contact tour )desu dealer regarding Milts o/iemtion 

























KENWOOD 


pacesetter in Amateur radio 
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< Optional front panel selectable 
38 tone CTCSS encoder 
> Frequency range 142- 
149 MHz (modifiable to 
cover 141-151 MHz) 

» High performance receiver with 
GaAs FET front end 
>VS-1 voice synthesizer option 


KENWOOD 


V MHl/WCH * 


At 

FUNC 


in 

-f- 

up n n 

».L U U 
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AUTO USB 


VOL -®- SOL 
PUSH ON 

\ / 


Rrr-g>- rf 

, 0 ^GAIN 


F STEP SCAN M OFFSET A/l 
6 7 8 9 0 


TR-9500 

70 CM SSB/CW/FM 
transceiver 

• Covers 430-440 MHz. in steps of 
100-Hz. t-KHz. 5-kHz,25-kHzor I MHz 

♦CWFMHi 10 W. low 1WSSR10W 

• Automatic band/memory scan 
Search ol selecled 10 kHz segments 
on SSB/CW 

• 6 memory channels. 



Actual size front panel 


KENWOOD 


TRIO KENWOOD COMMUNICATIONS 

1111 W''Sl Walnut Street 
Compton, California 90270 
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